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ZOOLOGICAL SOCIETY OF LONDON. 

1906, Vol. I. (January to April). 


January 16, 1906. 

Howard Saunders, Esq., Vice-President, 
in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in December 1905 :— 

The registered additions to the Society’s Menagerie during the 
month of December were 203 in number. Of these 26 were acquired 
by presentation and 25 by purchase, 108 were received on deposit, 
42 by exchange, and 2 were born in the Gardens. The total 
number of departures during the same period, by death and 
removals, was 182. 

Amongst the additions special attention may be directed to :— 

An Agile Gibbon (Hylobates agilis), from Sumatra, deposited on 
Dec. 16 th. 

A Gross’s Guenon (Cercopiihecus crossi ), from the Cameroons, 
deposited on Dec. 29th. New to the Collection. 

A Grysbok (Xototmgus onelanotis), from South Africa, deposited 
on Dec. 18th. 

A Snowy Owl {Xyctea scandiaca), from Arctic Europe, purchased 
on Dec. 16th. 

A Madagascar Tree-Boa {Coralius raadagascariensis ), deposited 
on Dec. 19th. 


The Secretary also exhibited a series of photographs of the Red 
Prog. Zool. Soc. —1906, Vol, I. No. I. 1 
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Deer illustrating the growth of the antlers, which had been pre¬ 
sented to the Society by Mr. Walter Winans, F.Z.S. 


Prof. E. A. Minehin, F.Z.S., exhibited a living specimen of a 
Lemur ( Galago) which he had brought home with him from 
Entebbe, Uganda. 


Dr. F. G. D. Drewitt, F.Z.S., exhibited, and made remarks upon, 
a white variety of the Common Mole. 


Mr. Oldfield Thomas, F.R.S., exhibited the skull of a female 
Forest-Pig (. Uyloohurm ), which had been received from Mr. G. L. 
Bates, who had obtained it from natives of the Ja River, Oameroons, 
thus confirming the reports already published* as to the occurrence 
of llyloclmrt's on the west side of Africa. It was to be noticed, 
however, that the Ja River was not on the West Coast watershed, 
but rose some 151) miles inland and flowed eastwards to join the 
general Congo system by way of the Nyoko and Sanga tributaries; 
so that this place was the furthest westward point of the true 
Congo basin, slightly further west in lat, 3° FT, than even the 
main mouth in 6° S. It was therefore quite likely to be the 
western limit of the genus Rylochterus . 

On comparing the skull of the Ja pig with those from Central 
and East Africa already in the Museum, now' numbering five of 
different ages and sexes t, Mr, Thomas had come to the conclusion 
that it could not be assigned to the same species, on account of its 
much smaller teeth, and therefore proposed to call it Hylochcenut 
rimatorZ (Thomas, Abstr, P. Z. S. No. 25, p. 1, Jan. 23, 1906). 
For while the general shape of the skull appeared to he similar, 
the teeth throughout were very markedly narrower, the difference 
being especially noticeable in the large posterior tooth, m 3 (text- 
fig. 1, a). This tooth wxis not only narrower at its broadest, 
anterior, point, but tapered posteriorly much more strongly and 
ended in a point, while in the Eastern form the tooth was broad, 
tapered but slightly, and had a broadly rounded end. Throughout, 
the enamel of the teeth appeared to be much less heavily coated 
with cement, so that they had a markedly lighter and more 
delicate appearance. In the lower jaw the same characters were 
observable, m fl (text-fig. 1, b) being especially long and narrow, its 
length more than three times its greatest breadth, while in the 
allied forms the length was barely times the breadth. 

There was also a certain difference in the detailed structure of 

* P.Z.S. 1904, ii, p.196. 

f The Museum was indebted to Mr. C. W. Haywood for one young skull and two 
skeletons, and to Col, Harrison for a fine pair of adult skulls. 

Z [The complete account of the new species described in this communication 
appears here; but since the name and preliminary diagnosis were published in the 
£ Abstract/ the species is distinguished by the, name being underlined.— Editor.] 
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the teeth, ns might be seen by a comparison of the figures (iext- 
fig. 1.) now given with those formerly published. 

The skull itself was comparatively light and delicate, with a, 
low muzzle and slender zygomata. Its dimensions were as 
follows :— 

Basal length (approximate) 325 mm.; zygomatic breadth 17b ; 
nasals, length 191, breadth 42; interorbital breadth 88; height 
of muzzle in front of premolars 57 ; least breadth of maxillary 
zygomatie processes, below orbit, 42 ; least vertical breadth of 
zygomata, behind true orbit, 36 ; palatal length 232; breadth 
across sockets of canines 98; breadth between tips of canines 181; 
greatest diameter of canines 24 ; length of upper tooth-row. from 
front of p 3 97 ; m 3 , length 42*3, breadth 17*5 ; length of lower 
tooth-row, from front of p 4 , 99 ; ni 3 48*2 x 16. 

Text-fig. 1. 


h 


a, upper, and b, lower right molars of Hyloclicerus rimator. 

Type. Old female skull. B.M. No, 6.2.21.1, Collected by 
Mr.'G. L. Bates. 

Native name “ Engak” (G. L. Bates). 

The remarkable character of the suppression of p 4 and persistence 
of nip 4 , described in the typical specimens of E. me inertzhageni, 
was present in this specimen, as in other examples of the genus 
since received, and was evidently normal. 

Another interesting point to be noticed was that the prenasal 
bone in all fully adult specimens of Hylochcerv.s was firmly united 
to an ossified mesethmoicl 
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1 . On Mammals from South Johore and Singapore collected 
by Mr. C. B. Kloss. By J. Lewis Bonhote, M.A., 
F.L.S., F.Z.S. 

[Received December 7, 1905.] 

(Plate I *) 

The following is an account of a small collection of mammals 
collected by Mr. 0. B. Kloss in the southern part of Johore and 
the island of Singapore. From the latter place, which has been 
for long the emporium of that portion of the East, and from 
which many new species have been described, genuine wild collected 
ecimens are most welcome, and up to the present but few 
eeimens have been received from Johore. During the last few 
years several collections from the Malay Legion have been received 
in both London and ’Washington, so that the number of novelties 
in the present collection is not so large as it might otherwise have 
been, but nevertheless, of the 17 species sent home, two are new 
and represent Mus ochraceiventer and M. lohiteheadi of Borneo. In 
my former paper on Messrs. Annandale and Bobinson’s collection, 
the synonymy of the various species was brought up to date, and 
in the present paper reference is given only to those papers that 
have been published since. 

Tupaia ferruginea Baffles. 

Taped a ferruginea Baffles, Trans. Linn. Soc. xiii. p. 256(1822); 
Flower, P.Z.S. 1900, p. 336; Miller, Proc. Biol. Soc. Wash. xiii. 
p. 193 (1900); id. Proc. U.S. Nat. Mus. vol. xxvi. p. 472 (1903). 
a~e. d • Pelepak, Johore, March 1905. 
f-h. J . Pulai, S.W. Johore, Nov. & Dec. 1905. 
i-L 2 . Johore Bahru, Feb. & March 1904. 
m. 2 * Woodlands, Singapore, 2nd Aug., 1904. 

This species occurs as far north as Tenasserim, where it meets 
with T.f. b (danger f a paler form. 

Tupaia malaccaxa Anders; 

Tupaia malaccana Anders. Zool. Ees. Yunnan, p. 134 (1879); 
Bonhote, Fasc. Malay., Zool. vol. i. p. 13 (1903); Miller, Proc. 
Wash. Acad. Sci. ii. p. 230 (1900); id. Proc. Acad. Nat. Sci. Philad. 
1902, p. 157; id. Proc. TJ.S. Nat. Mus. vol. xxvi. p. 472 (1903). 
a. S . Kangka Aming, 3rd June, 1905. 
k 2 . Kangka Kali, 25th Nov., 1904. 
c. 2* S. Malaya, 24th June, 1904. 

A series of very typical specimens. 

Batufa affixis (Baffl.). 

ScLurus affinis Baffl. (nec Horsf.) Trans. Linn, Soc. xiii. p. 259 
(1822), 

# For explanation of the Plate, see p. 11, 
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Ilatnfa affinis typica (Raffles) Bonh. Ann. k Mag. X. II. (7) 
vol. v. }). 495 (1900). 

Hatufa affinis (Raffles) Miller, Proe. Wash. Acad. Sei. vol. ii. 

pp. 73 cl" 77 (1900). 

a, b. $ § . Pelepak, Johore, March 1905. 

With reference to a note by Mr. Miller (he. cit. supra), I 
believe that bis 12. affinis is undoubtedly the same as my 11. affinis 
typicct . In my description of this species I noted that the hairs 
“ when newly-grown'’ were animlated; but this anxmlation dis¬ 
appears extremely quickly, so that it is very seldom that a specimen 
in annulated pelage is procured. 

With regard to Miller’s 11. pyrsonoia described in the same paper, 
this is the Malayan form of R. ephippmm from Borneo and is, as 
Mr. Miller notes, quite distinct from R. affinis. It should really 
be known as R. ephippiimi pyrsonata, which saves any possibility 
of confusion, Mr. Miller has since 1900 described many new 
species representing island forms or local races of R. affinis or 
ephippium^ but, from his strict adherence to binomial nomenclature, 
which has prevented him from recognising the true specific 
difference between affinis and ephippmm , it is impossible to tell to 
which of these species his new races belong, and in consequence 
to determine the true specific range. I am, however, inclined to 
believe that they are all races of R. ephippmm , and that the true 
R. affinis will be found to have a very restricted range, confined 
to the Malay Peninsula and possibly Java. 

Sciurtjs tenuis Horsf. 

Sciurm tenuis Horsf. Zool. Res. (1824); Thos. P. Z. S. 1886, 
p. 76 ; Flower, P. Z. S. 1900, p. 357 ; Mill. Proe. Wash. Acad. ScL 
ii. p. 211 (1900); id. Proe. Acad. Xat. Sci. Philad. 1902, p. 51 ? ; 
id. Proe. U.S. Xat. Mus. xxvi. p. 452 (1903). 

a-b. 5 . Gunong Pulai, 1500', Nov. k Dec. 1904. 

c. 2 imm. Mt, Austin, S. Joliore, 31st Aug., 1904. 

cl. $ . S. Malaya, S. Johore, 24th June, 1904. 

e, f. 2 * Woodlands, Singapore, June & Aug. 1904. 

These specimens, which are practically topotypes, are therefore 
of the typical form. This species, however, appears to he a 
remarkably stable one, Mr. Miller stating that specimens from 
Sumatra were indistinguishable from topotypes. At the same 
time S, tenuis surdus Mill., from the north of the Peninsula, is 
distinctly paler and greyer. 

Boiurus vittatus Raffles. 

Sciurus vittatus Raffles, Trans, Linn. Soc. xiii. p. 259 (1822) ; 
JBonh. Fasc, Malay., Zool. vol. i. p. 22 (1903). 

Schirus notatus miniaius Miller, Proe. Wash. Acad. Sci, ii. 
p. 79 (1900). 

Semruspeninsularis Miller, Smithsonian Miscell. Coll, vol, xlv. 
p. 10 (1903). 
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a 7 c? ? • Pelepak, Johore, 27th March, 1905. 

e. 5 * Kangka Aming, Johore, 26th May, 1905. 

d. <$ . Mount Austin, Johore, 31st Aug., 1905. 

e. 2 . Johore Bahru, 10th May, 1904, 

f. 2 . Pasir Gudang, Johore, 26th Feb., 1904. 

(/. 2 * Pasir Gudang, Joliore, 11th May, 1905. 

h. 2 . Woodlands, Singapore I., 15th Aug., 1904. 

i 7 k. d 2 • Singapore I., June & Aug. 1904. 

Mi*. Miller has made two new species of the Peninsula forms 
of >S lc. vittaius. He first separated the N. Malayan form from 
those in the south under the name miniatus , and more recently 
the Southern Peninsula form has been named 'peninsularis , to 
distinguish it from the typical Sumatran race. 

The series sent home by Mr. Kloss has enabled me to re¬ 
consider the matter very thoroughly, and has still further confirmed 
my opinion that this very variable species cannot be split up 
into the geographical races proposed by Mi*. Miller. 

To take the case of A. v. miniatus first of all. It is characterised, 
compared with specimens from Singapore Island, by having the 
red of the under parts much darker and the terminal pencil or 
sometimes the entire distal half of the tail uniform red beneath. 
The type locality of this subspecies is given as Trong in Lower 
Siam, but its exact distribution is not stated. 

In the British Museum there are specimens answering to this 
■description from various localities along the whole length of the 
Peninsula including Singapore Island, so that its distribution 
would appear to be identical with that of the paler form, as in 
many localities they are found side by side. 

8. miniatus therefore can on no account be considered as a 
geographical race or true subspecies, and it must be either a 
distinct species or a mere colour-variety. The fact that inter¬ 
mediates in all stages occur renders its status as a true species 
impossible; and there are specimens showing on the under parts 
the deep red of miniatus as well as the lighter orange of true 
vittaius. These, then, are the reasons for regarding miniatus 
merely as a colour-variety of S. vittaius. 

How as regards 8. penimularis. The characters distinguishing 
it from the true 8. rittatus of Sumatra are said to he as follows: 
“ more yellowish under parts, less yellowish cheeks,” L e. a pa ler 
variety. 

The types of 8. vittaius , which are in the British Museum, are 
absolutely indistinguishable from specimens taken in the Penin¬ 
sula. It should, of course, be noted that Tapanuli Bay, whence 
Mr. Miller procured his series, which he regarded as typical of 
8. vittaius , is a considerable distance from Bencoolen, the type 
locality; and the Tapanuli Bay specimens may represent a distinct 
race, hut this is most improbable, as this species also varies con¬ 
siderably in Sumatra, since darker specimens with the red tail are 
also to be found there. 

The fact therefore email)s that Malay specimens may be 
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identical in all respects with the types of r Hiatus, and since this 
is the case Mr. Miller’s peninsalans cannot stand. 

It should always be remembered that among truly variable 
species, of which there are not many, hut of which S./irHaysoai 
is another good example, geographical forms are very unlikely to 
he found : for the fact that it is variable means (i) that natural 
selection does not restrict it to a particular type: (ii) that in 
consequence it almost certainly does not breed true. So that, 
although the majority of individuals in any one place may show 
a tendency to a particular form of coloration, other varieties will 
be so frequently appearing as to prevent the fixing of any particular 
character. Now a true geographic race, to which forms alone 
trinomials should be restricted, should be the only race found in 
its type locality, intermediates being found only in the country 
approaching that of another race. It is therefore evident that 
S. vittatas is, as regards colour, a very variable species, and as 
such it behoves all svstematists to he extremely cautious before 
naming any races thereof. 

It is only fair to add that the type of minicUus came from the 
hills at an altitude of about 1000 feet, and may represent 
a hill form ; hut at present there is no evidence c>£ this, and such 
evidence as there is, namely the dark and light under parts being 
found on the same individual, tends to disprove it. 

SCIURUS NIGROV ITT ATI! S BILIM IT ATUS Mill. 

Sciurus bilimitatiis Mill. Smithsonian Misc. Coll. vol. xlv. p. S 
(1903). 

Sciurus nigrovittatus Horsf., Bonh. Ann. cfc Mag. Nat. Hist. 
(7) vii. p. 452 (1901); id. Fasc. Malay., Zool. vol. i. p. 23 (1903). 

а. $ . Pelepak, Johore, 24th March, 1905. 

б, c. <$. Kangka Aming, Johore, 26th May, 1905. 

d. 6. Johore Bahru, 20th Feb., 1905. 

e. $. „ ,, 18th June, 1904. 

Mr. Miller has separated the Peninsula and Javan forms 
chiefly on account of the almost entire absence of the light stripe 
in the latter. I have been able to examine only one specimen 
from Java, in which the stripe is certainly almost obliterated. 
This is, however, by no mee,ns the case with the Sumatran form, 
in which the stripe is very well marked. 

Fcxambulus insigxis peninsulas Miller. 

Funambulus peninsuhe Mill. Smithsonian Misc. Coll. vol. xlv. 
p. 25 (1903). 

h. 3 J . Kangka Aming, Johore, 29th May, 1905, 

I have placed these examples under Mr. Miller’s name, al¬ 
though his description does not exactly agree with specimens 
from the Peninsula, and it is probable that his single specimen 
is hardly typical of the Malay form. I was, however, in error 
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when I stated (Ease. Malay., Zool. vol. i. p. 26) that the Malay 
and Sumatran animals were indistinguishable, since they are 
undoubtedly distinct, the former being of a much yellower 
and warmer tint. On the other hand, Messrs. Stone and Helm 
(Proe. Aead. Nat. Sci. Philad. 1902, p. 133) mention a Sumatran 
specimen as approaching F. i. clivers us Thos., in which the colours 
generally are much brighter and the sides of the body nearly pure 
chestnut. Further Sumatran material is, however, necessary 
before this matter can be satisfactorily settled. 

The following are the races of Funambulas ins ignis hitherto 
described:— 

F. insignis typicus F. Guv. Mamm. 1821, pi. 233. Sumatra. 

F. i. clvversus Thos, Ann. Mag. Nat. Hist. (7) vol. ii. p. 248 (1898). 

Baram, Sarawak. 

„ niobe Thos. ibid. p. 249 (1898). Pa jo, Sumatra. 

„ emtanens Mill. Proc. Wash. Acad. Sci. vol. ii. p. 217 (1900). 

Anambas I. 

,, jalorensis Bonh. Ease. Malay., Zook vol. i. p. 25 (1903). 

Bukit Besar, Jalor. 

5 , peninsula* Mill. Smithson. Misc. Coll. vol. xlv. p. 25 (1903). 

Trong, L. Siam. 

„ rostratus Mill. ibid. p. 24 (1903). Tina Balu, Batu I. 

,, obseurus Mill. ibid. p. 23 (1903). S. Pagi I., Sumatra, 

Mus vociferaxs, Miller. 

3fus vociferans Miller. Proc. Biol. Soc, Wash. vol. xiii. p. 138 
(1900); Bonhote, Fasc. Malay., Zool. vol. i. p. 33. 

a-~k. 7 J, 4 $, Mt. Pulai S. Johor©, Nov. & Dec. 1904 and 
Jan. 1905. 

As stated by Mr. Miller in his original description, this species 
is similar to Mus sabanus Thos., but brighter and with a very 
long tail. The extreme length of the tail is sufficient to distinguish 
it from all other members of the jerdoni group. It would appear 
to be somewhat local, as the specimens in this collection are alt 
from Mount Pulai. The following is a short description that 
may enable this species to be recognised :— 

Colour of upper and nuclei parts sharply divided. Above rufous 
buff, thickly grizzled with black, the black being almost absent on 
the flanks. Under parts white. Feet brownish with white 
margins. Tail bicolor and with its terminal portion white. 

Skull of typical jercloni group, i. e, rather elongated, small for 
size of animal, bulke very small. 

Dimensions . Head and body 229 mm.; tail 382 ; hind foot 
45; ear 24. 

Skull —greatest length 56 mm.; zygomatic breadth 26. 

Since the publication of my paper quoted above, Mr. Miller has 
described several island forms of this species in Smithsonian 
Misc. Coll. vol. xlv, pp, 28 et seq. (1903). 
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Mus SURIFER Mill. 

Mus surifer Mill., Proc. Biol. Soc. Wash. xiii. p. 148 (1900): 
Bonh. Fasc. Malay., Zool. vol. i. p. 26 (1903). 

2 <$, 7 J. Pelepak, Joliore, March 1905. 

12 $, 18 2 . Pulai, Joliore, Dec. 1904 to March 1905. 

3 2 • Kangka Kuli, Joliore, 28tli ISTov., 1904. 

2 . Kangka Aming, Johore, 29th May, 1905. 

<$. Mt. Lun Ohu, Joliore, 13th May, 1905. 

2 . Joliore Bahru, 21st May, 1905. 

S . Kangka Ketcho, Tebraun. 

This large series of Mus surifer calls for little comment; the 
examples show a slight variation in size, and the young are much 
duller in colour, being of a uniform brown (hair-brown, Rid gw.). 
The adult pelage first appears along the flanks, Mr. Miller’s 
distinction of the white of the foot being cut off from the white of 
the inside of the thighs owing to the brown colour encircling tiie 
ankle, appears to be a perfectly constant feature. 

Mus in as. sp. nov. (Plate I. fig. 1.) 

21 as u'Kiteheadi Thos., Bonh. P. Z. S. 1900, p. 880. 

The Malayan representative of Mas ochraceirenter Thos. Fur 
long and thickly interspersed with spines. General colour above 
uniform grizzled rufous (ochraceous rufous, Ridgw.), fading* to pale 
oehraceous (pinkish buff, Ridgw.) on the under parts. Feet and 
hands brownish white. Tail rather shorter than the head and 
body, almost naked and bicolor. 

Skull. The only skull available is in such a bad state of 
preservation that a description is impossible. 

Dimensions of type (in flesh). Head and body 162 mm.: tail 
152; hind foot *31. 

Habitat . Gunong Inns, Perak. Also found in Johore. 

Type. B.M. 2.11.15.2. Adult 2 • Gunong Inas, December 
1899. 

The type specimen of this species was erroneously referred by 
me some years ago to 21. whiteheadi . The advent of another 
specimen in the present collection proves it to be sufficiently 
distinct from the Bornean form to merit description. It may be 
distinguished from Mas ochraeeivenier by its more rufous colour 
above and paler colour beneath, while the tail is very much more 
markedly hicolor. It is distinguishable from 21. wMteheadi by its 
larger size. 

Mus klossi, sp. nov. (Plate I. fig. 2.) 

The Malayan representative of Mus whiteheadi Thos. Fur 
short, thickly interspersed with spines. General colour above 
rufous-buff (orange-huff, Ridgw.), grizzled with dark brown, the huff’ 
colour becoming purer on the fianks and shading to pale ochraceous 
(cream-buff*, Ridgw.) on the under parts. Feet and hands white. 
Tail shorter than the head and body, almost naked and bicolor. 
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Skull of the Mus jenloni type with small bulla?, very similar to 
that of Mas whiteheadi but smaller. 

Dimensions (of type in flesh). Head a,ncl body 120 mm. ; tail 
105 ; hind foot 20 ; ear 17. 

Skull, Greatest length 32 mm.; basilar length 24 ; palatal 
length 7 ; diastema 8 ; length of incisive foramina 5 ; length of 
nasals 11 ; zygomatic breadth 9 ; interorbital breadth 5*5 ; breadth 
of brain-case at roots of zygomata 13 ; length of molar series 5. 

Habitat . Johore, Malay Peninsula. 

Type. Coll. C. B. Kloss, No. 218. Adult ?. Collected on 
Mount Pulai, S. Johore, 1600 f , on the 31st December, 1904. 

Tliis species may be easily distinguished from Mas whiteheadi , 
the only species with which it might be confused, by its paler and 
yellowish coloration and slightly smaller size. Mr. Kloss has sent 
over 5 specimens altogether, viz.:— 

a , b, d 2 • Pelepak, Johore, March 1905. 

t\ d- hit. Lun Chu, Johore, May 1905. 

<7, e. 2 (one the type). Mount Pulai, Johore, Dec. 1904. 

Mus VALIDUS Mill. 

Mas validus Mill. Proc. Biol. Soc. Wash. vol. xiii. p. 141 
(1900); Bonh. Fasc. Malay., Zool. vol. i. pp. 34 <fc 37 (1903). 

a, b. d 2 • ICangka Kuli, Johore, 24th Nov., 1905. 

This species is probably the Malay form of Mas nmelleri. 
Mr. Miller in his original description states that this species bears 
a great external resemblance to Mas bower si ; but this is hardly 
the case, for the general colour of Mas bowersi is greyish and its 
fur is fairly soft, whereas in the species under consideration the 
general colour is dark brown, each hair having lighter annulations, 
and the fur is very harsh. Mas bowersi has in addition the terminal 
portion of the tail white, whilst in Mas validus the tail is imi- 
colorous and dark. 

There are no skulls with these specimens, but the cranial 
characters have been carefully given by Mr. Miller. 

Mus jarak Bonin 

Mas jarak * Bonh. Jomra Fed. Mai. States, vol. h no. 3 
(1905). 

a. 2 • Pelepak, Johore, 6th Jail. 1905. 

b, e. d 2- Ivangka, Senibong, S.W. Johore, 10th July, 1905, 
and 12th Sept., 1904. 

cl~h. d • Pasir Gudang, S.W. Johore, 10th May, 1905. 

A series of eight skins sent home by Mr. Kloss proves this 
species, which I had supposed to be an island form, to occur in 

* Mus jar a fc nearly allied to 3fu& jfalorensis, but darker on the upper parts, the 
fulvous tips being browner and greatly diminished in size. Type locality, Pul an, 
Jarak, Str. of Malacca. A full description of this species is published by the 
Selangor Museum, 
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the south of the Peninsula. Individuals vary somewhat amount 
themselves, some being rather lighter in their general coloration 
than others, but the lightest have a considerably darker appearance 
than Mus jctlorensis . 

They belong, as I pointed out in my former paper*, to the 
Pyctoris sub-group of J fas rattus, and may be distinguished by 
their soft fur, medium size, short tail, and pure white under parts, 
the hairs being white to their liases. 

MUS GRISEIYENTER Boilh. 

Mas gi'iseicenter Bonh. Fasc. Malay., Zool. vol. i. p. 30 (1903). 
a-c. 2 $ , 1 J . Pelepak, Johore, March 1905. 
d-g. 3 3,1 5. Pulai, S.W. Johore, Nov. 1904 and Jan. 
1905. 

h. S . Johore Bahru, 3rd April, 1905. 

i-n. 3 o j - $• Kangka Senibong, Johore, Sept. 1905. 

o. 3 . Pasir Gudang, Johore, 11th May, 1905. 

This is the really common House-rat of the Peninsula; its greyish 
or yellowish under parts enable it to be easily recognised from 
J f. jalorensis or J/. jarak, the hill forms of Mu.s rattus . In size, 
too, it is rather larger than the preceding species. 

MUS NORVEGfCUS Erxi. 

J[us norveyicus Erxleben. 

J /us decuman us Pall., Flower, P. Z. S. 1900, p. 362. 

7 3 , 9 J . Johore Bahru, April, June, and August, 1904. 

So far as can be judged, this Rat is apparently found only on 
the Peninsula in the neighbourhood of shipping. 

Mrs coxcoLon Blytli. 

Mas concolor Blytli, J. A. S. B. xxviii. p. 295 (1859); Bonin 
Fasc. Malay., Zool. vol,. i. p. 38 (1903). 
a-c, 3 . Pelepak, Johore, March 1905, 

d. 3 • Tehraun, Johore, Sept. 1905. 

e. 3 . Johore Bahru, July 1904. 

t\ g. 3 2 . Kangka Senibong, Sept. 1905. 
h. J . Pasir Gudang, May 1905. 

Mus m use ulus Linn. 

Mas muscnlas Linn. Syst. Nat. xii. p, 83 (1776); Flower, 
P.Z.S. 1900, p. 362. 

a. 3. Johore Bahru, Feb. 1904. 


EXPLANATION OF PLATE I. 

3fus mas. p. 9. 

Mus klossi, p. 9. 
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(1) On the Vascular System of the Anaconda, on the Characters of the newly-born 

Young of Jthuiecteri notceus , and on the Differences between the two Species of 
the Genus 'Eunectes, viz. 27. inurinus and 27. notceus ; p. 12. 

(2) Some Notes upon the Venous System of Python sebce : p. 27. 

(3) Some Notes upon the Anatomy of Ilysia set/tale, hearing upon its systematic 
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(4) The Structure of the Young Bt'tis nasieomis, with Notes on other Vipers : p. 34. 

(5) Considerations respecting the Primitive Structure of the Lungs in the Squamata: 

p. 41. 

(1) Xoies on, the Vascular System of the Anaconda , on the 
Characters of the neidy-horn Young of Eunectes not tens, 
and on the Differences between the two Species of the 
Genus Eunectes, viz. E. murinus and E. notseus. 

The opportunity of examining two newly-born* examples of a 
little-known species of Anaconda, viz. Eunectes notceus , is so 
unlikely to be of frequent occurrence, that I have thought it 
desirable to make as detailed a study as possible of the veins, 
while the fact that comparatively little is known of the venous 
system in the genus Eunectes seemed to me to render this study 
still more desirable. Bo far as 1 am aware, some notes by myself t 
upon the intercostal arteries and the anterior abdominal vein are 
all that has been published upon this genus of Borne snakes so 
far as concerns the vascular system. 

On the other hand, there is abundant material for comparison 
with the anatomy of the vascular system of Pylhont, and less with 
that of Eryx § and Boa j|. 

External characters of Young .—The newlv-born young of this 
snake retain some of the embryonic veins and the yolk-sac is not 
completely absorbed. This would appear to he a great disadvantage 
until we reflect that the Anaconda is so very aquatic an animal 
that the young are possibly born in the water The navel is a 
very large aperture in the ventral median line, measuring 14 mm. 
X 9 mm. or 12 mm. X 7 mm. It lies 4J- or 5-J- mm. from the vent. 

# These young Anacondas were born on Sept. 27, 1905, and one of them was just 
living when it came into my hands. 

f “ Notes upon the Anatomy of certain Snakes of the Family Boida?,” P. Z. S. 1904, 
vol. ii. p. 107. 

X Hopkinson & Pancoat, Trans. Amer. Phil. Soc. v. 1837, p. 121; Jacquart, Ann. 
Sei. Nat. (4) iv, 1855, p. 321; Retzius, K. Vet.-Ak. Handl. 1830; Beddard, P. Z. S. 
1904, vol. i. p. 362; Panizza, c Sopra il systema lintatico dei Rettili,* Pavia, 1833 
(I have not seen this memoir). 

§ Beddard, P. Z. S. 1904, vol. ii. p. 107. 

jj Gadow, incorporated in Broun'’s Thier. vi. Abth. iii. 

V I am indebted to Mr. Pocock for reminding me of this. 
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The whole lengths o£ the two specimens which I have examined 
were as follows :—Specimen A, 21 inches; Specimen B, 19i inches. 
The distance between umbilicus and vent was naturally greater 
in the larger specimen, and the umbilicus itself larger. 

In the above given measurements I regard as the navel not merely 
the actual aperture in the skin through which the yolk-plug* pro¬ 
trudes, but the whole area which is devoid of scaling. The yolk- 
plug in the interior of the body extends from the gall-bladder 
anteriorly to the end of the kidneys posteriorly, and lies above the 
fat-body. It is a dense solid plug. Meckel’s diverticulum arises 
from it just behind the umbilicus, and enters the small intestine 
about an inch behind the pancreas. 

The umbilicus itself is so exactly median in position (text-fig. 2) 
that it has divided the epigastric vein, which, instead of lying to 
one side or the other, forms a loop surrounding it. As elsewhere 
this vein is single, the position of the umbilicus could, I imagine, 
be detected in a more fully adult snake by this splitting and 
rejoining of the epigastric vein. 


Text-fig. 2. 

^ V.S. 



Keg-ion of umbilicus in newly-born Anaconda (JEunectes not ecus). 

nmh . Umbilical area; Y.S. Ventral scales anterior to umbilicus, which are still 
divided into two; V,S\ Similar ventral scales behind the umbilicus. 

In the two newly-born Anacondas the area of the navel em¬ 
braced nine of the ventral scales, which are split into halves, each 
half lying on either side of the soft median area. Anteriorly and 
posteriorly two scales showed a median groove/indicating, it is to 

* Messrs. Mole & Uriel (P. Z, S. 1894-, p. 505) mention the existence of traces 
-of the umbilical cord ” in newly-born JEhmectes mnrhms . 
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be presumed, tliat they bad been originally split, but that the two 
halves had come together in the course of the gradual oblitera tion 
of the area of the navel. Both specimens were practically identical 
in the disposition of the scales. It is remarkable, however, that 
in an individual of the same brood measuring 2*2,j inches long, 
and older by three weeks (it died on Oct. 17), the median furrowing 
of the ventral scales was continued for a long way behind the 
navel (text-fig. 3). The actual area of the navel, much narrower 
in this specimen, corresponds to seven scales. This older individual 
is a male, as shown by the shape of the cloaca! claws; I did not 
dissect it. 

Text-fig, 3. 

. V.S. 



Kegion of umbilicus in a young Anaconda (Jjhiuectes notceus). 

Lettering as in text-fig. 2, 

Current treatises on Zoology have largely ignored the fact that 
among the Boidae the rudiments of hind limbs offer sexual 
characters which are unmistakable. They are obvious, for 
instance, in the germs JSri/x, and in the species with which I am 
concerned, via. Eunectes notceus . That this fact is obviously not 
generally known is perhaps due to Dumeril and Bibron. These 
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author,s ? in their classical 6 Erpetologie Generate, ; vol. vi. 184-b 
remark, in a general sketch of the Pythons and Boas, upon the 
investigations of Mayer on the rudimentary hind lim.lt, but 
say nothing* as to sexual differences in form of the “ ergots,” i. e., 
claws in which these limbs terminate. Later on they write of 
Muneetes murimis (p. 531):— u Ergots coniques. courts, reeourbes 
et pointus,” stating also that they are “ d’une tres petite dimension - 
chez des femelles avant plus d’un metre de long*.” In Boa again 
(p. 503) it is said that these claws are present, but Ci neanmoins 
plus developpes chez les miles chez les femelles.” The inference 
from these observations would surely be that while sexual differ¬ 
ences exist between individuals in respect of those claws, they are 
merely a matter of varying magnitude. It was possibly for this 
reason that text-books, at least those which I have referred to, 
have not noticed the matter. In the adult male Muneetes notcevs 
there is a very conspicuous pair of claws, which are sharply pointed, 
compressed, and curved, the lower surface being ridged. In the 
adult female there is not a claw at all, but a bluntly conical 
straight process, quite unlike the claw of the male. In both cases, 
however, this terminal process is en,sheathed in two bract-like 
scales. In the young individuals the differences are as well 
marked as in the adult. 

The mental groove in the young Anacondas differs from that of 
the adult male. In both adults the mental groove was bordered by 
five scales on each side. The two individuals, a male and a female, 
appeared to be identical in the disposition of these scales. 

In the two youngest individuals, which died immediately on 
birth, the conditions were as follows :—In one snake, on the right 
side the mental groove was bordered by only three scales; but 
the middle one was very large, and indentations appeared to show 
that it was in reality composed of three. On the left side there 
were only four scales bordering the mental groove, but the 
anterior one of these was partly divided into two; thus the total 
on both sides is really five as in the adult. The second specimen 
was identical on the right side, but on the left the second scale, 
and not the first, was obviously composed of two. In the young 
Anaconda which lived for three weeks * there is a still closer 
approximation to the conditions observable in the adult. On the 
left side of the mental groove all five scales are separated; on 
the right there were four scales, the second being much the largest 
and obviously representing two. 

Kidneys ,—The kidneys of these young Eimectes have a form 
which is remarkable. It is illustrated in the accompanying figure 
(text-fig. 4, p. 17), The part- of the kidney which apparently corre¬ 
sponds to the whole kidney of other Snakes has the usual form 
which is characteristic of Serpents and needs no particular remark. 
The kidney does not, however, end off* in front without much 
diminution of diameter. It suddenly narrows to form a slender 

* This specimen shed its skin at any rate once, which doubtless accounts for the 
change, not therefore referable to individual variation. 
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forward prolongation, which is as long as, or longer than, the 
posterior region of the kidney. There is no break whatever 
between these two sections ; and their appearance as regards 
texture and colour is identical. The thinner anterior part of 
the kidney may pel laps he a mesonephros, persistent in these young 
forms. On the two sides of the body the two kidneys differed 
very considerably in dimensions. The right kidney is, as in other 
Snakes, more advanced than the left kidney, and its anterior end 
actually passes a trifle beyond the gall-bladder and all hut reaches 
the liver. This kidney is altogether 108 mm. long, of which 44 nun. 
belong to the posterior broad region of the gland, the slender 
anterior portion being thus much the longer. The right-hand 
kidney is altogether only 92 mm. long, and the broader posterior 
region is here the longer of the two sections, measuring as it does 
48 mm. 

The slender anterior prolongation of each kidney is not, of course, 
to be confounded with the adrenal body. This latter is plainly 
distinguishable from the kidney-tissue by its yellow colour ami 
different texture. It lies in the middle section of the anterior 
region of the kidney. 

The gonads were not visible in either specimen. But I believe 
them both to he females. This conclusion was arrived at owing 
to the nature of the gonad-ducts. These ducts were of com¬ 
paratively large calibre and without the close windings of the 
male ducts Moreover they were prolonged forward in the case 
of the right- hand one to a point anterior to the gall-bladder where 
the duct appeared to end freely. In the region of the anterior 
portion of the kidney the duct was attached by an evident though 
narrow mesentery to the substance of the kidney. The actual 
course of the gonacbduct of the right side is shown in the figure 
annexed (text-fig. 4, p. 17). Anteriorly it lies to the outside of the 
kidney. At the junction between the anterior more slender and 
the posterior stouter region of the kidney it crosses over and lies 
to the inside of the kidney. 

The diameter of this tube appears to me to be too great to allow 
of its being identified with the sperm-duet. Another and, as I 
believe, very strong reason forbids this identification. To the 
inside of each kidney, along the anterior thinner region of that 
organ only, is a more slender duct than the gonad-duct, which, 
however, presents the same general appearance. This duct com¬ 
mences some way in front of each kidney, but the exact mode of 
its commencement I have been unable to ascertain. It follows 
the kidney fairly closely, lying on the opposite side to that occupied 
by the gonad-duct, to a point some little way in front of the 
junction between the anterior and posterior sections of the gland, 
and there gradually disappears. It seems to me that this structure 
must be unquestionably homologised with the mesonephric duct; 
and if so, the gonad-duct can hardly be the sperm-duct. That it 
is the mesonephric duct seems to he necessary from the*impossi¬ 
bility of identifying it with anything else; and if so, then the 




1906.] 


ANATOMY OP THE OPHIBIA. 


IT 


section of kidney along which it lies is possibly to he looked upon 
as mesonephros, the incorporation of which with the metanephros 
lias perhaps caused the withering of the end of the tube, no longer 
needed as a secretory conduit. 


Text-fig. 4. Text-fig. 5. 



Text-fig. 4.—Kidney and adjacent organs in newly-born Anaconda 
(J Ehmectes mUms). 

yj). Gall-bladder; K. Kidney; if. Mesentery attaching oviduct to r,m, mesonephros ; 
Oil. Oviduct; P.e. Posterior cardinal vein arising on kidney (?): Sr. Suprarenal 
portal veins: XT. Ureter; v.c.i. Vena cava posterior or renal efferent vein; 
Wd. Wolffian duct. 

Test-fig. 5.—Benal afferent vein of left side of body and its connections 
, in newly-born Anaconda (Bunectes notcsus). 

AnLAbd. Anterior abdominal veins; P.B. Pat-bodies from one of wbicb tbe right 
anterior abdominal seems to arise; Int. Intestine; P. Parietal branches of 
renal afferent, wbicb is seen to reach kidney anteriorly. 

Prgc. Zgol. Bog.—1906, Tol. I. lN T o. II* ' ' ' 
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I have had the opportunity of comparing the structure of the 
kidneys in the two young Eunectes notwus with the structure of 
those of an adult male of the same species. There is in the adult 
no forward prolongation of a narrower region of the kidney. The 
organs are of the normal Ophidian form, of equal diameter 
throughout, and ending anteriorly in a blunt rounded extremity. 
That there may have been some microscopic traces in the tissues 
surrounding the sperm-duct is of course possible ; but there was 
nothing obvious to the naked eye. This state of affairs in the 
adult snake confirms, as I think, my opinion that the narrow 
anterior region of the renal organ in the newly-born young is to 
be looked upon as mesonephros. I may observe that the testes are 
very long bodies, and that that of the right side extends as far 
forward as the gall-bladder. The growth of the testis may account 
for the disappearance of the mesonephric portion of the renal organ. 
With the disappearance of the supposed mesonephros there is 
correlated, perhaps in this species but not in some other Boicls, 
the disappearance of the posterior cardinal vein, -which, as 1 
describe in this paper, accompanies that gland in the young- 
snakes. 

Umbilical Fein .—The umbilical vein was not absorbed in either 
specimen. I was able to trace it along its whole course in the 
body from the navel onwards to the anterior end. The conditions 
which obtain in this snake show that Prof. Hochstetter’s discovery 
of the independence of tli© umbilical vein from the anterior abdo¬ 
minal of the adult applies to Eunectes as well as to the reptiles 
(Laceria and Tropidonotus ) whose development he studied. There 
were two veins to be seen running from the umbilical aperture. 
The right-hand vein had the longest course, and is, I take it, the 
representative of the right umbilical vein. The second vein was 
traced along Meckel’s diverticulum to the alimentary canal, where 
it joined the portal system. This vein is, as I think, the omphalo- 
meseraic. The umbilical vein pursues a straight course between 
the two fat-bodies and over the gall-bladder. Arrived at the liver, 
it passes beneath this organ, between it and the ventral body-wall. 
There were no branches to be detected anywhere, and there was 
certainly no connection between the vein and the two anterior 
abdominal veins at any point that I could ascertain. Indeed it 
was easy to observe the umbilical vein running across the anterior 
abdominals. The vein is fairly closely attached to the ventral 
parietes in the region of the liver. It gives off no branches to the 
liver, with which it has no relations save those of superposition. 
At the extreme anterior end of the liver the umbilical vein joins 
the vena cava posterior just where the latter emerges from the 
liver. The two then run as one vessel to the heart. It is for the 
reason that the umbilical vein joins the vena cava that I regard 
it as the right-hand of the two primitive umbilicals. For in 
Hochstetter’s figure* illustrating the relation of these various veins 

* Morph. Jalirb. six. 1892, pi. xvii. fig. 15, V.iuL and V.tus. 
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in the fcetal snake, the right-hand vein is depicted as joining the 
vena- cava., while the left-hand vein Is lost in the liver plexus. 
The umbilical vein was turgid with blood and of equal calibre 
with the efferent renals or other principal blood-vessels of the 
reptile. It is noteworthy that the umbilical vein until it 
reaches the region of the liver appears to run in an accurately 
median course. This clearly suggests that only one umbilical 
vein is present. In any case only this vein is obvious, unless the 
vein identified by me above with the ophalomeseraic he really the 
left umbilical. 

In any case it is clear that this vein belongs to the fcetal circu¬ 
lation, inasmuch as it passes through the navel to the fcetal 
membranes, and that it has nothing to do with what are usually 
held to he the equivalents in the Ophidia of the anterior abdominal 
vein or veins in other reptiles. A remarkable fact about this 
vein is not merely its presence in the young when born and able 
to feed for themselves, but its persistence in the fully adult 
snake. In an Anaconda * (Eunectes murinus S) dissected in 
May 1904, which was acquired by the Society in 1899 as an 
adult, I found a vein ending on the fat-body posteriorly which ran 
over the liver (i, e. ventrally of it), but did not draw 7 blood from 
that organ anywhere, and emptied itself into the vena cava 
anteriorly shortly after that vein had freed itself from the liver. 
It is plain that this vein is that which I call umbilical in the 
young Anacondas, I have no record of such a vein in Python , 
nor is one figured by Jaequart + nor by Gadow t in Boa . 

It seems quite certain that this vein is the homologue of that 
vein in Birds which passes between the lobes of the liver, recurring 
in the falciform ligament. Hochstetter has proved § that the 
vein in question, variously termed u anterior abdominal,” u epi¬ 
gastric,” and “ umbilical,” is the persistent umbilical vein of the 
embryo. It follows therefore that it cannot be the homologue of 
the anterior abdominal vein of the Lacertllia, which has been shown 
to be a new structure, having nothing to do with the fcetal umbilical 
vein. There are therefore among Sauropsida two morphologically 
distinct veins or systems of veins which convey blood along the 
ventral surface from the posterior region of the abdomen to the 
liver or to the hepatic vein, and which are undoubtedly super¬ 
ficially similar, so much so that embryology alone has been able 
to decide the question of their distinctness. 

The coincidence of these two veins in Mmiectes solves the pi'oblem 
so far as concerns that species. At present so little is known of 
the venous system in the Ophidia, so few types have been 
examined from this point of view, that so fax the Anaconda is 
the only snake in which the two forms of abdominal vein have 
been met with together. It is impossible therefore to build up 

* Since this paper was written I have found the vein in a second adult male; 
Iff. murinus. 

f Ann. Sci. Nat. (4) iv.1855. 

i Bronn’s Thierreich, Bd. vi Kept. Abth. iii. Schlangen. 

? Morph. Jahrb. xiii. 1888, p. 575. 

2*, , 
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much in the way of an attempted explanation without further 
facts. In the meantime the facts suggest that Eunectes offers a 
transitional state of affairs between the retention of the umbilical 
vein as the vein of the abdomen and its replacement by the sub¬ 
sequently developed anterior abdominal. It is exactly analogous 
to the relations between the posterior cardinals and the vena cava. 
In the primitive Oemtodiis we have one cardinal persisting in its 
entirety and at the same time an undoubted vena cava posterior*. 
In higher types the posterior cardinals are more or less rudi¬ 
mentary, and the vena cava alone is concerned with the circulation 
of the region of the body formerly served by the cardinals. 

Replacements of this kind are familiar to morphologists in 
connection with many organs. 

It is not without significance, in my opinion, that this state of 
affairs has been discovered in a snake, and especially in an un¬ 
doubtedly primitive snake. That the Squamata form one group is 
probably the opinion of every zoologist at present. It is further 
clear that no existing group of Lizards is much nearer to the 
snakes than any other. The origin of the Ophidia must have 
been from some earlier type. This may land us some way back 
in the history of a group which with Hatteria appears to me to 
represent the archaic reptilian structure more than any existing 
group of Reptiles. It is possible that in the extensive fat-body 
of snakes we have the cause of the origin of the double anterior 
abdominal veins. The only fragment of evidence, however, which 
points to a large fat-body as a character of the ancestral Squamata 
is its large size in Amphisbcena t. But this evidence is not to be 
neglected. The growth of the abdominal veins would render the 
umbilical superfluous, they taking on its function of drawing blood 
from the body-walls. 

System of Anterior Vence Gavce .—The veins of the anterior 
region of the body consist of four main trunks, which of course 
unite in pairs to form the two superior cawe. The left tracheal 
unites with the left anterior vertebral and each right-hand vessel. 
It is noteworthy that the two anterior vertebral veins run super¬ 
ficially at equal distances from the median anterior vertebral 
artery. Each vessel lies in a furrow between longitudinal bands of 
musculature. The vertebral vein receives a large branch from the 
parietes just before joining the tracheal vein; the conjoined vein 
then receives just before its entrance into the heart the azygos, 
which is only present upon this side of the body. The azygos is 
short, and only collects blood from four intercostal spaces. Of 
the four branches which constitute it, one is especially large, and 
comes off exactly opposite to the point of entrance of the azygos 
into the Ductus Cuvieri. In the second specimen the azygos 
was much the mine. ' . 

Epigastric Vein ,—This vein has already been referred to in 

* See W. B. Spencer, in “The Macleay Memorial Volume ** published by tbe 
Lixuie&n Society of 'New South Wales, 1893. 

f v. Bedriaga, Arch. £. Natuigeschicbte, Jahrg. 50,1885, pi. ir. fig. 2, Fk. 
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connection with its perforation by the umbilical aperture. 
It is as well developed as in the Ophidia generally, and lies, as in 
other snakes, immediately above the middle line of the body. Its 
posterior connection I did not see in either of the specimens. In 
the region of the liver, this vein has two connections with the 
hepatic portal system, and two only that were visible, which were 
identical in both specimens and which therefore may be looked 
upon as distinctive of the species. One branch from the vein 
joined the main portal stem a little behind the point where it 
reaches the liver. The other branch of the epigastric connected 
with the hepatic portal system lies a long way anteriorly and 
enters the liver-substance approximately in the middle line, a 
very little way behind the anterior termination of the liver. I 
saw" no other veins passing from the epigastric to the liver. But 
in an adult Eunect.es mitrimts there were four or Jive veins 
entering the liver between these two. It may be that the 
existence of two only in the young Eunecles notceus is a mark of 
immaturity. 

Afferent Renal Veins .—The caudal vein emerging from the 
tail receives branches from the cloaca, of which I am not able to* 
give a particular account, as this region got damaged in displaying 
the course of the main trunk of the vein. The vein runs close to 
the large intestine on the left side, and receives in its course to the 
left kidney a series of veins from the parietes to the left of the 
dorsal median line (text-fig. 5, p. 17). I counted altogether twelve 
of these before the vein enters the kidney, of which it is the afferent 
renal. On the right side the afferent renal seems to have no direct 
connection with the caudal vein, but the anastomoses between 
veins in this region are so numerous that there is doubtless an 
actual connection between them. Still there is no such direct 
continuity as obtains on the left side. It is also to be remarked 
that the right renal afferent vein is a very distinctly smaller vein 
than its fellow of. the left side, and in correspondence with this the 
affluents from the parietes which join it are much less conspicuous 
than those of the left side. 

The figure (text-fig. 5, p. 17) shows the series of veins from 
the parietes which enter the left renal afferent vein. And an 
inspection of this figure will render unnecessary a detailed de¬ 
scription of the veins in question. It may be remarked, however, 
that there is a tendency for them to be connected together by a 
longitudinal trunk which is not present throughout the whole 
extent of the series, but gets to be more pronounced anteriorly. 
These parietal veins moreover vary in importance, some being 
much more slender than others. The most prominent of the 
whole series enters the afferent renal just before the latter enters 
the left kidney. This vein is connected with a very conspicuous 
longitudinal trunk (text-fig. 6, 23) which runs along the whole 

length of the kidney, being stouter at the two ends of that organ 
and more slender in the middle; it is, however, nowhere deficient* 
There is a general correspondence between the numbers of these 



22 


ME. P. E. BEDDARD ON THE 


[Jan. 10, 

parietal veins on the two sides of the body; but, as has been 
remarked, the most noteworthy difference is that the veins of the 
right side are more slender than those of the left, and this applies 
also to the section of the parietal system which runs along* the 
outer border of the kidney. 

In the second specimen, the longitudinal vessel running to the 
outside of each kidney was not marked, at least on the right side 
of the body. The same large vein enters the afferent renal just 
before the latter reaches the kidney. Towards the anterior 
end of the kidney the veins of five or six intercostal spaces 
join together and form a single trunk, which does not extend 
beyond the kidney but appears to plunge into the substance of that 
organ. There is thus an accessory renal portal system formed 
which is exactly like that which characterises AmpMsbcena*. 
These vessels are represented in the first of the two specimens 
which I dissected; but in that individual they are connected with 
the thinner anterior section of the kidney and with a vein which 
runs along that region of the kidney. In the second specimen, the 
vein distinctly opens into the posterior thicker region of the kidney 
and some way behind its anterior termination. In this example, 
moreover, the right afferent renal is traceable back along the 
intestine for a much shorter distance than in the other specimen. 
The posterior continuation indeed assumes the form of an in¬ 
conspicuous branch of the stout parietal vein which joins the renal 
afferent just before its entrance into the kidney. 

The afferent renal trunk is also partly fed from the intestinal 
walls. Slender branches enter the transversely running affluents 
of that vein. 

It is evident that the renal afferent system shows the same 
asymmetry that we see in the hepatic-portal system; that is to say, 
that the system of longitudinal parietal vessels connected with 
the afferent veins are developed only upon the left side of the 
body. 

Afferent Suprarenal Veins .—These veins arise, as in other 
reptiles, from the dorsal parietes, near to the middle, and are a 
continuation of the series which supply the liver in front and the 
kidneys behind. They are, however, unlike the hepatic series, 
developed upon both sides of the body. These vessels are con¬ 
nected with a slender vein which runs from the anterior end of 
the broader region of the kidney along the “ mesonephros ” to the 
neighbourhood of, and behind, the gall-bladder. This vessel, 
which exists in other reptiles+, is, as I think, a portion of the 
right posterior cardinal, the corresponding vessel on the left side 
of the body being of course the left cardinal vein. I am not 
positive that this vessel is continuous all the way along the 
mesonephros; but it is to be found at any rate for considerable 
stretches. Into this longitudinal vein open the afferent 
vessels from the parietes. I counted five of them altogether, of 

* P. Z. S. 1905, vol. ii. p. 485. , , 

■ t E. g. AmpMshcma, cf. Beddard, P. Z. S. 1905, vol. ii. p. 486. 
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which two at any rate are fed each from two Intercostal spaces. 
Inasmuch as the actual suprarenal body does not extend along 



Text-fig. 6.—Kidneys of newly-born Anaconda (Rhmectes notceus), showing their 
lobulation and veins (a & d), whicli run parallel witli each, receiving affluents 
from body-wall. 

L.R.affi., R.'R.ajf*. Left and right renal afferent veins. 

Text-fig. 7,—Liver and portal veins of young Anaconda (JSunectes iwteeus). 

X. Liver; P. Portal vein running along surface of liver and receiving, p, branches 
from parietes, which unite on their own account to form a continuous lon¬ 
gitudinal trunk, and branches, St. } from stomach. 
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the whole of the mesonephros, and as the blood-vessels arising 
from the parietes do extend along at any rate very nearly the 
whole of the mesonephros, as does the longitudinal vein into which 
they pour their contents, it would appear that these suprarenal 
afferent portals are also concerned with the blood-supply of the 
mesonephros, via the remains of the posterior cardinal. The 
suprarenal portals are thus not veins especially destined for the 
suprarenal circulation, but originally merely the parietal branches 
of the cardinal. On the left side I found only three of these 
veins. 

Precisely the same series of modifications appear to have pro¬ 
ceeded in the case of the liver and of the parieto-hepatic portals. 
In the Anaconda for example, and for the matter of that in all 
snakes, as it appears, that have been hitherto examined ana¬ 
tomically, the portal vein extends along the liver nearly to its 
anterior end. This is shown plainly in the figure of the 
circulatory system of the Python given by Jacqunrt Into this 
portal, which runs along the lower surface of the liver, open all 
or most of the vessels bringing blood to the liver from the parietes. 
In the same way in certain Lizards (for instance, Amphisbcena, 
Ophiscmrus , and HatMrid) there are at least considerable traces 
of the same forward extension of the portal. Finally we get the 
stage which characterises the majority of the Lacertilia, so far as 
existing knowledge allows us to say, in which the portal enters 
the liver at its posterior extremity and is not continued forward 
as a continuous trunk. In these lizards the parieto-hepatic portal 
veins enter the liver directly, instead of indirectly through the 
portal vein. 

Dorsal Paineto-hepaticVeins .—These veins are entirely developed 
upon the left side of the body in both specimens. They are, as in 
other snakes, very highly developed, and a great portion of the 
blood of the whole body must he contained in them. I describe 
them only in one specimen; they appeared to he much the same 
in the other. The first of these veins, advancing from behind 
forwards, joins the portal vein about on a level with the extreme 
end of the liver, one lobe of which reaches considerably further 
hank than the other. It is one of the largest of the dorsal parieto- 
hepatic veins and on reaching the neighbourhood of the body-wall 
divides into a forwardly running and a backwardly running branch. 
Just before this division the vein receives twigs from the stomach. 
The backwardly running branch supplies seven intercostal spaces. 
The forwardly running branch supplies nine intercostal spaces 
before the second trunk arises which joins the portal vein just in 
front of the end of the shorter liver-lobe. As in other snakes, the 
portal vein runs superficially along the liver, giving off twigs right 
and left to the liver itself and receiving the dorsal parieto-hepatic 
vessels. Of these vessels (see text-fig. 7, p. 23) I counted nine in 
addition to the two that have already been described. At their 

* .Ana. Sex. Nat, {4} tv. .p, 321. ‘ ■ 1 
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dorsal extremities these vessels are put into eommmiieation -with 
each other by a continuous longitudinal vessel which is an extension 
forwards of the first dorsal parieto-hepatic already mentioned. 
Some, if not all, of the dorsal parieto-hepatic veins (which vary 
considerably in calibre) are joined by branches from the stomach. 
In addition to these special branches reach the stomach from the 
parietal longitudinal trunk. Although the parietal longitudinal 
trunk which collects blood from the parietes and transmits it to 
the liver runs on the left side only and has no fellow on the right 
side, it receives intercostal twigs from the right side. It is to be 
noted that the continuous longitudinal trunk lying on the parietes 
is characteristic of the Boidce in general, though 1 am not able at 
present to assert that it differentiates them from other snakes, 

]S r ote upon certain Structural Differences between the Species 
of Anaconda, Eunectes murinus and Eimectes notseus. 

Hitherto the species Eunectes notceus , the Southern Anaconda, 
has been distinguished from its ally the more common form by 
its lighter colour and by the markings generally, into which I 
have no occasion to enter, as they have been dealt with by its 
describer, the late Prof. Cope 

I ha ve found in dissecting examples of the two species that there 
are certain differences in the viscera which seem to distinguish also 
the two species from each other. Upon one of these differences 
I lay more stress than upon the other, because I have been able 
to verify it in two examples of Eunectes nvurinus and three 
examples of Eunectes notceus , including among the three the two 
young specimens which form the subject of the present communi¬ 
cation. This difference concerns the pancreas and spleen. In 
Eunectes notceus the pancreas is a large bilobed gland which lies 
in close contact with the duodenum and remote from the spleen, 
which is on a level with the front end of the gall-bladder. 

In two specimens of Eimectes murinus I find the following 
arrangement of these two viscera:—In both the pancreas is 
divided into two parts, of w T hich one is situated, as is the whole 
pancreas in E, notceus , close to the intestine. There is also another 
piece of pancreas lying in front of and in contact with the spleen, 
which itself has much the same position that it has in A. notceus. 
The duct from the anterior part of the pancreas runs to and 
buries itself in that piece of the pancreas which lies in juxta¬ 
position to the gut. In addition to this difference, I find in both 
specimens of E. murinus one or two splenculi in the neighbourhood 
of the spleen and anterior portion of the pancreas. I presume 
these to be splenculi on account of their colour and general 
appearance, A dissociation therefore of the pancreas into discrete 
portions is accompanied by that of the spleen. Upon this 
anatomical difference I lay some stress, inasmuch as it is to be 
found in more than one example of each species. 

* P, Acad. Nat/Sci. PMIad.1862, p. 70, 
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Another apparent difference I mention, although I have only 
noted it in one specimen of each of the two species under consider¬ 
ation, as it could hardly he ascertained in the case of the newly-born 
young. This fact concerns the gall-bladder. In Eunectes notceus 
the gall-bladder gives rise to two ducts lying side by side and arising 
independently from the bladder. These branch and anastomose in 
a moderate -way with each other and with the hepatic duct. The 
latter is single, but in the neighbourhood of its junction with the 
cystic ducts it gives off twigs which form a network alongside of the 
main duct which is obvious as such. Three ducts pierce th e pancreas 
on their way to open into the gut. In E. murinus , on the other hand, 
four cystic ducts arise from the bladder and form in the same way 
hut a slight rete. There are, however, two distinct hepatic ducts 
running side by side from the liver. Three of the cystic ducts join 
almost immediately to form a single duct, so that the difference 
from E. notceus is not so very marked. 

In showing difference in the structure of the pancreas between 
different species this genus is like Python, where the discrete 
multilobate pancreas of u P> biv Hiatus JJ * contrasts with that of 
some other species. 

Resume . 

It may be convenient to briefly recapitulate the main facts 
in the foregoing pages. 

(1) The young of Eunectes notceus are produced alive and with 
considerable remains of the yolk-sac. 

(2) They possess a mesonephros quite continuous with the 
kidney, and (female) a mesonephric duct extending along the 
greater part of the mesonephros and reaching beyond it anteriorly. 

(3) The umbilical vein of the newly-born young persists in the 
adult (Eimectes murinus) and is quite independent of the 
anterior abdominals. 

(4) The anal “claws” in Eunectes notceus (and in some other 
Boidae) offer distinct sexual characters, differing in form in the 
two sexes. These characters are recognisable in the newly-born 
young. 

(5) The suprarenal portal vessels open into a continuous 
slender trunk running along the mesonephros and ending on the 
kidney posteriorly. Their “ portal ” character is thus secondary. 

(6) The vessels which collect blood from the parietes and join 
the portal systems, whether of the liver, kidneys, or suprarenal 
bodies, are mainly, and in the case of the liver exclusively, affluents 
of the left-hand system of veins and arise exclusively or almost so 
from the left parietes. 

(7) Both the liver and the left kidney are supplied from a 
continuous longitudinal parietal vessel which receives the branches 
from the body-wall and transmits the blood by a series of blanches 
to the portal vein or to a longitudinal vein connected with the 

* See % in Bronn’s Thierreicb, Bd. vi. Ahth. in. pi. cxxxii. fig. 6 (copied from 
Poelman). The identity of the species seems uncertain. 
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kidney. These longitudinal parietal vessels are upon the left 
side of the body. 

(8) As in Eunectes murium, the left anterior abdominal trunk 
only is connected with the afferent renal of its side The 
right-hand trunk arises from a plexus on the gut. 

(9) The azygos vein is short and developed on the right side 
only. 

(10) Attention is called to anatomical differences between the 
two species of Eunectes , winch concern the division of the pancreas 
and spleen in E. murinus, these organs being in one piece in 
E. noice us. 


(2) Some Notes upon the Venous System of Python sebee. 

It might perhaps be supposed that after the apparently 
exhaustive survey of Jacquart + hardly anything concerning the 
venous system of Python remained for description. Nevertheless 
M. Jacquart has not dealt fully with a few points of which the 
importance was perhaps less apparent at the time when he wrote 
than at present. Since M. Jaequart’s memoir, which is abun¬ 
dantly illustrated, nothing concerning the vascular system in this 
genus has been published except a few notes by myself % in a 
paper dealing mainly with the arteries of a number of genera of 
Ophidia. Those notes, however, refer to Python spiloies . My 
present communication refers, as did the memoir of Jacquart, to 
Python sehce. 

I have dissected during the past year or tw r o three individuals 
of this snake, of which one only was specially favourable for the 
study of the venous system, owing to its fresh condition and the 
turgescence of the veins. It was possible in this individual to 
follow the smaller branches of the veins with ease, and no injection 
could have produced so favourable a state of affairs for examining 
the relations of veins. •* * * § 

Having so recently studied in detail the anatomy of the venous 
system of the Anaconda §, my object has been to compare and is 
to set down the differences and resemblances between these twro 
genera of Boidaj—types as they are of the two subfamilies, 
Bonne and Pythoninse, into which systematists have divided the 
family. The validity of comparisons having a purely ckssiflcatory 
aim is of course to some extent affected by the undoubted 
fact that species of the same genus among the Boidie may show 
rather important differences in then* veins, as I have been able 
to demonstrate in the case of Eryx\\. 

A fferent Renal Fe ins and Poster ior Card buds. —In A mphishcmia 

* It is necessary to emphasise this agreement between two species of the same 
genus, since in ffiryx there are specific differences in this respect between JSrjgx 
'facukts and JEL c.onieus, as I have shown (P. Z. S. 1904, vol. ii. p. 119). 

f Ann. Sci. Nat. loc. cit. 

t P.Z.S. 1904, vol. i. p. 362. 

§ See above. || P. Z. S. 1904, vol. ii. p, 107. 

P. Z. S. 1905, vol. ii. p. 485. 
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and Eimectes * I have described a vein miming along the sperm- 
duct and receiving branches from the parietes which are the 
equivalents of the supra-renal portal vessels of other Reptiles. 
This vein in the two genera mentioned is no doubt the equivalent 
of a vein described and figured by Hochstetter in Yaranus t 
which also accompanies the sperm-duct. In both Ampkisbcmm 
and Eimectes , as it appeared to me, the vein gradually died away 
anteriorly and arose posteriorly from the substance of the kidney, 
being not in any direct communication with any of the principal 
longitudinal veins of the body. It appeared to me nevertheless 
to be probably the homologue of the posterior cardinal veins of 
the embryo, diminished in size and functionally replaced by the 
renal efferent veins or vense cavce posteriores or inferiores. It 
was the general relations of this vein on either side to the 
mesonephric region and to the parietes which led to this opinion. 
The conditions which obtain in Python sehce amply confirm this 
point of view, and, as I think, settle the matter as certainly as it 
can be settled in the absence of embryological data. 

The surface of the kidney shows in this specimen the course of 
the various vessels which traverse it in the clearest fashion. The 
single renal artery comes to lie on the kidne 3 r close to the anterior 
end, and can be traced back beyond the kidney to the ureter. 
The efferent renal vein begins quite near to the posterior end of 
the kidney, and runs forward, increasing in volume. It is quite 
distinct, of course, from the afferent renal, which runs not only 
to the extreme anterior end of the kidney, diminishing in volume 
as it proceeds, but is continued beyond ; it becomes, in fact, the 
vein which I have already spoken of as the probable equivalent 
of part of the posterior cardinal. The anatomical facts which 
have just been detailed seem to me to prove that this inter¬ 
pretation of the vein is the just one. It is quite possible that 
the examination of rather better material of the two genera to 
which I have referred in comparison with Python might show a, 
continuity in their case also. In any case it is quite obvious in 
Python sehce and beyond the possibility of error. The only 
instance of this forward extension of the afferent renal in another 
snake (. Eamenis gemonensis) has been recorded by myself where, 
however, it is short and plunges at once into the body-wall, this 
portion being, of course, the equivalent of the parietal branches of 
Python and Eimectes . 

Umbilical Vein. —I have pointed out that in Eimectes the 
umbilical vein is not merely a vein of the foetal circulation, but 
that it persists in the adult, at least in Eimectes mwrinus , where 
I noted the existence of the vein before the study of the newly- 
born Eimectes notceus enabled me to fix its homologies. It 
becomes, therefore, a matter of interest to enquire how far this 
vein is represented in other Shakes, I have found in Python 


# See above p. 21. 
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sebce what I believe to b© the remains of this vein. Along the 
course of the vena cava posterior, about midway from the anterior 
termination of the liver and the entrance of the vein into the 
auricle, is a branch of the vena cava, which is of some thickness 
and runs for a very short distance vent-rally. Here its calibre 
lessens abruptly, and it becomes continuous with slender veins 
which run to the ventral parietes and are a part of the epigastric 
system. It is the large size and the sudden alteration in the 
calibre of the part of this affluent of the epigastric which joins 
the vena cava which lead me to infer that this end portion is the 
persistent umbilical. It is, however, further away from the liver 
than the umbilical vein is in Eunectes. I am not able, therefore, 
at present to do more than suggest the homology which further 
facts may substantiate*. 

Anterior Abdominal Fein. —The condition of this vein in Python 
sehce presents one feature of considerable interest. In an earlier 
communication + I pointed out that the observations of Jaequart 
as well as myself tended to show that it is only among the Borne 
Snakes that the anterior abdominal vein is directly connected 
with the renal afferent veins, as they always are among the 
Lacertilia. In Eunectes (both E. mur'mus and E. not mis) it is 
only one of the two roots of the anterior abdominal which is thus 
connected, and that of the left side. The right origin of the 
anterior abdominal is from a plexus of venules upon the gut. I 
quoted Jaequart to the effect that this also is the arrangement in 
Python . Having examined Python sebce with great attention 
in regal'd to this important matter, I am able to state that that 
snake differs from Eunectes and agrees with Eryx jaculus in that 
both roots of the anterior abdominal are connected each with one 
of the two renal afferents. The veins in question can he easily 
observed on dissection to lie dorsally of the forwardly**directed 
rudiment of the pelvic arch, which thus conceals a portion of each 
vein when seen after the serpent is opened in the usual way from 
the ventral surface. Python, at least P. sebce , is therefore quite 
Lacertilian in the disposition of these vessels, and the opinion 
that the Bokke generally come nearer to the common starting- 
point of both Ophidia and Lacertilia is strengthened by this 
observation. 

In view of accumulating facts concerning the venous system 
of Snakes, it is important to notice all variations so as to 
arrive at the normal characteristics. I may therefore mention 
that, as Jaequart and I have previously stated, the anterior 
abdominal of Python sebce, divided to form two tubes during its 
course. In the individual upon which I report here, the division 
commenced at a point about opposite to the middle of the left 
kidney. The tubes reunited behind the gall-bladder. The 
anterior abdominal, as in other individuals, unites with the 
portal a little way in front of the gall-bladder It is to be 

* See below, p. 35. 

f P. Z. S. 1804, vol. ii. p. 116. 
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noted, therefore, that Python differs from Eimectes in that the 
anterior abdominal of the latter remains double for some distance 
forwards after its origin, while in Python the roots join at once to 
separate and rejoin Later. 

Azygos Vein .—As in Eimectes , the azygos vein of Python sehce 
is retained upon the right side only, but it is less extensive in the 
former than in the latter snake. The azygos vein just before it 
enters the right heart receives a stout branch running up verti¬ 
cally from the parietes and a thinner branch coming from the 
neck-region. Posteriorly the vein passes backwards, and soon 
divides into two trunks which are thin. The more dorsal of 
these runs close to the body-wall and receives twigs from each 
intercostal space. The upper branch runs in close connection, or 
rather contact, with the lung, for it does not appear to receive 
any branches from that viscus. After the termination on the 
parietes of the lower branch of the azygos, this upper branch 
bends down and supplies, or rather receives, blood from the inter¬ 
costal spaces some way down the body, though not so far as the 
region of the hepatic parietal vessels, which will he dealt with 
immediately. It takes up blood from the next intercostal space 
to that which furnishes the last branch to the lower of the main 
branches of the azygos. There is thus no break in the circulation 
of this region of the body. 

Vessels of Heck. —Although the facts concerning the vessels of 
the neck have been made known by Jacquart, I may take this 
opportunity of pointing out that in their disposition there is an 
obvious difference from the corresponding vessels of Eimectes . In 
the latter snake all the four typical vessels are present*, viz., 
two running along the trachea, and two anterior vertebrals; 
whereas in Python (at least in P. sebai) there are only three 
of these main venous trunks present, the left vertebral being- 
absent, There is also a disproportion between the two tracheal 
or jugular trunks, the left being very much smaller in Python . 
I did not observe such a difference in Eimectes. This series of 
facts shows that it is not possible to place the two genera of 
Boicke in ascending relations to each other in respect of the 
venous system; for while Eimectes is more primitive in the 
arrangement of the main veins of the neck, this genus is less 
primitive in the fact that the anterior abdominal has only one 
posterior connection with the veins of the posterior region of the 
body, whereas both are present in Python . 

Hepatic Portal Feins. —These veins are constituted in Python 
sehce upon the plan which is to he found in Eunectes and Eryx. 
In all of these genera the parietal system (i. e. longitudinal veins 
running along the parietes and collecting the blood from the 
several intercostal branches before rendering it up to the liver 
circulation) is much developed. There are, however, differences 
in the way in which this system is formed in these various Boine 

# Only three are figured by Gadow in Boa inadagasca riensis (loc. cit. pi. cxxxv.). 
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Snakes. I liave already dealt with Eryx * and Euneeies f. 1 do 
not find that Jacquart’s illustrations conform absolutely to my own 
observations; but it may be, of course, that this system shows 
some variations. I find that, as in other Boidse, the system of 
longitudinal parietal vessels is chiefly developed upon the left side 
of the body, but not so exclusively so in Python as in Euneeies. 
The left parietal vessel commences posteriorly at about the end of 
the lung, that is to say very considerably behind the liver. 
Anteriorly it ends at about the level of the bifurcation of the 
aorta into its right and left moieties. 

Between these two points the vessel is almost, if not absolutely, 
continuous. It receives the intercostals as they emerge from the 
parietes, and sends oft" branches to the liver and to the alimentary 
canal in this region. These branches are at least partly in¬ 
dependent of each other; that is, separate branches pass to each 
viscus or perhaps rather from one to the other. The veins which 
pass to the liver enter the anterior extension of the portal vein 
lying upon the liver, and there are at any rate nine of them. 
Anteriorly the longitudinal parietal ends in a bifurcation, and 
behind this there is another branch, which, like one half of the 
anterior bifurcation, lies upon the right side of the body, distri¬ 
buting its branches to the intercostal spaces of that side of the 
body. In Euneeies, although the left longitudinal parietal vessel 
is the only one developed, it receives twigs from both sides of the 
body, but there is no development of a longitudinal trunk or 
trunks upon the right side. As in other Snakes, a particularly 
strong branch from the longitudinal parietal passes up to the 
portal trunk just before the latter reaches the liver. 

The main points in the foregoing notes upon the veins of Python 
sehce to which I desire to call attention are the following :— 

(1) The double origin of the anterior abdominal vein, one root 

from each renal afferent vein, as in Eryx jacidus and in 
the Lacertilia without exception. 

(2) The prolongation of the renal afferent vein bej'ond the 

kidney along the sperm-duct, this region being, like the 
renal afferent, a persistent posterior cardinal. 

(3) The existence of a trace of the umbilical vein, which persists 

in its entirety in Euneeies. 

(4) The paired main trunks of the neck distinguish Eimectes 

from Python , where, as has been also shown by others, 
there are only three trunks and the paired jugulars are 
not symmetrical in size. 


(3) Some Rotes upon Ilysia seytale. 

The following notes are the result of the examination of a 
single specimen of Ilysia seytale which has been in my possession 
for some time. 

* F. Z. S, 1004, vol. ii. p. 118. f Above, p. 24. 
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It measures 19f indies in length. 

The base of the heart lies 4| inches from the tip of the snout. 
The liver, which is 7 inches long, commences just at the heart as 
in Yipers. The gall-bladder lies 14 inches behind the tip of 
the snout. The kidneys are elongated, and not particularly 
shortened as in Eryx. The right kidney, 23 mm. long, ends 
21 nun. in front of cloaca. The left kidney, 21 mm. long, ends 
11 mm. in front of cloaca. The right testis begins 10 mm. behind 
the gall-bladder; the left testis begins 9 mm. behind end of right 
testis. 

The lung of Ilysia is single and the vascular part, which is 
of considerable thickness, extends for a considerable way down 
the liver, being some 2| inches in length. The windpipe, as is 
usual, is formed of incomplete rings, a fibrous fold connecting 
them along its entire length. Just before the trachea opens into 
the lung there is a minute orifice which represents the 2nd 
bronchus ; but there is no approximation to an equality between 
the two bronchi such as exists in the Borne snakes. The end of 
the trachea, that is, of course, of the only functional bronchus, 
extends some little way into the lung before it disappears. This 
disappearance is not quite abrupt; the lings of the bronchus 
cease just before the end to be circular, transversely-arranged 
cartilages; they anastomose with each other, and finally assume 
a honeycomb disposition, precisely like the lining-membrane of 
the ensuing lung. Still the bronchial region can be distinguished 
from the pulmonary by its bluish colour. 

Alimentary Canal .—The condition of preservation of the spe¬ 
cimen which I have dissected, and the comparatively empty 
alimentary canal, render it possible to give an accurate account of 
the rug*© and plications of the different regions, which is not 
always so easy. There are, moreover, obvious differences between 
Ilysia and some other snakes, both in the structure and pro¬ 
portions of the several regions of the alimentary tube. The 
oesophagus extends to the posterior end of the liver, where it more 
or less suddenly passes into the stomach. Internally the demar¬ 
cation is quite abrupt. It is shown, in fact, by the different 
nature of the folds of mucous membrane which line the two 
sections of the anterior part of the alimentary canal. The 
stomach in its anterior part is lined by three, and three only, thick 
longitudinally-running folds. At the junction of stomach and 
oesophagus these thick folds disappear as such, and are either 
nearly or quite continuous, with at least six similar but much 
smaller folds. There is thus a perfectly obvious demarcation 
between oesophagus and stomach. The stomach itself is 56 mm. 
(or about 2 inches) long, and is plainly divisible into two regions : 
the first of these is much the larger and measures 48 mm.; the 
second is about coextensive with the gall-bladder, which is attached 
to it and measures 8 mm. The larger anterior region of the 

# As Mr. Butler (P. Z. S. 1895, p. 70&) and others have noted. 
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stomach is, as already mentioned, traversed by three thick folds, 
which show here and there an interesting trace of a reticular 
arrangement. There are occasional short branches of the folds, 
which, although they do not reach another fold, indicate an 
approach towards, or a reminiscence of, a reticular arrangement. 
Towards the posterior end of the anterior part of the stomach the 
folds lose their importance and smaller folds between them 
appear. But the whole series of folds dies out upon a cushion- 
like elevation. Then follows the shorter posterior region of the 
stomach, which is entirely free from rugse of any kind. The 
small intestine is short as compared with that of some other 
serpents. Not counting its windings, it measures in a straight 
line from the end of the stomach to the beginning of the large 
intestine 51 mm., or 2 inches. About half of this consists of a 
closely-folded section, which commences immediately after the 
circular valve separating the stomach from the intestine. Then 
follows a straight section, which just before its opening into the 
dilated commencement of the large intestine bends once or twice 
abruptly upon itself, thus constituting another shorter coiled 
region. The intestine is lined with fine wavy folds. The large 
intestine is also 51 mm. in length to the anus. 

Vascular System. —Though it is impossible to elucidate the 
arrangement of the vascular trunks in a spirit-preserved specimen 
in a thorough fashion, I have nevertheless been able to ascertain 
certain facts which are of importance from a systematic point of 
view. I have been able to follow the abdominal branches of the 
aorta,, and find that the first hepatic branches are disposed as 
follows:—The first branch which arises supplies the stomach , and 
reaches that organ at about its middle. On a level with the gall¬ 
bladder a second equally stout branch is given off which divides 
into two trunks: one of these runs forward and is gastric; the 
other has a posterior course and is intestinal. The next branch, 
of the aorta is that of the 7'ighi testis ; it is of course very slender. 
I did not discover the corresponding branch to the other testis. 
The next artery to arise is the right renal , which enters the 
kidney near to its anterior end. A rectal artery comes next and 
is followed by the left renal , which is also the only artery of this 
kidney and enters it near to its anterior end. Then follow three 
rectal arteries . 

Intercostal Arteries. —In the arrangement of these arteries 
Uysia plainly shows its affinities to the Boidie. In the last- 
mentioned family * the intercostal arteries are paired structures, 
which is not the case with, at any rate, many Colubridse and 
Viperidse. In Uysia the same paired structure is plainly visible; 
furthermore, it is to be noted that the intercostal arteries are 
regular in their arrangement—that is, that they supply the inter¬ 
costal spaces continuously, a pair of arteries corresponding to 
each vertebra. This is, of course, also a Borne character. It is 

* Jacqnait, Ann. Sci. Nat, (4) iv.; and Beddard, P. Z. S. 1904, vol. i p, 8S8, & 
P.Z.S. 1904, vol.ii.p, 108. 

Pkoc. Zgql, Boc.—1906, Yon. I. No. Ill, 3 , 
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important also to note that the intercostal arteries arise from the 
aorta as single trunks and bifurcate later. The arrangement of 
these arteries, in fact, is precisely as in Python , as figured by 
Jacquart. 

Among the Lacertilia it is very general, if not universal, for 
the mesenteries to contain muscular strands, which in the case of 
the dorsal mesentery arise from the vertebral musculature and are 
often inserted on to viscera. These hands of muscle are made up 
in all cases where they have been examined of imstriped fibres. 
I find in Ilysia a structure which is to be regarded as the equivalent 
of these bands of muscle in the Lacertilia. This consists of a single 
band of fibres of about the same calibre as one of the larger 
arteries—for which indeed, or for a vein, I at first mistook 
it. The nacreous glitter, however, of the strand shows its 
muscular nature, which appearance was confirmed by microscopic 
examination. The fibres of which it is composed are plain fibres. 
This band of muscle arises from the centra of two vertebra* by 
strands from each near to the posterior end of the liver. It runs 
obliquely forwards, and ends in an attachment to the upper surface 
of the liver. It avoids the alimentary canal, passing to the right 
of that tube. The existence of only this one straight band of 
fibres of unvarying calibre throughout is different in detail from 
what is found among the Lacertilia. 

From this necessarily imperfect survey of the anatomy of 
Ilysia , it is possible to abstract two characters in which this genus, 
placed in a Family of its own, resembles the Boidse, and one other 
in which it departs from the structure of that group. 

Ilysia agrees with the Boida?. in the following points:— 

(1) In the regularity and paired character of the intercostal 

arteries. 

(2) In the fact that each kidney is supplied by a single renal 

artery. 

On the other hand, Ilysia differs from the Boidse (excepting 
Ungalia*) chiefly in the fact that the lungs are not normal paired 
structures but that one is rudimentary. 

The other features which I have been able to note in this 
survey of certain points in the anatomy of this genus are, in the 
present state of our knowledge, indecisive of the affinities of the 
genus. 


(4) The Structure of ike Young Bitis nasicornis, with 
JYotes on other Vipers . 

A considerable number of young Vipers of this species were 
born in the Gardens in November last, some of which were alive, 
whilst some had been bom dead. I examined several of the latter. 
The young snakes were enveloped in the amnion, and the other 

# See Cope, “On the Lungs of the Ophidxa,” Prcc, Amor, Phil. Soc, xxiii. 1884-, 

p. 220. 



1906.] 


ANATOMY OF THE OPHIDIA. 


fcetal membranes were in much the seme condition ass in the case 
of the newly-horn 3unec1.es noicev-s described nbove. The 6i navel * J 
(text-fig. 8) is, however, in this Tiper much smaller than in the 
Anaconda. The actual patch of skin uncovered by scales only 
occupied the extent of two of the ventral scales, which were here 
divided into two. On either side a small number of the ventral 
scales were divided in the middle line, but there was no interval 
between the two halves of each scale. Moreover, only two scales 
anterior to the navel and four behind it were thus divided. The 
conditions, therefore, are distinctly different from those obtaining 
in Uunectes. Furthermore, the position of the navel differs. In 
Bills only 10-14 scales intervened between the navel and the 
cloacal orifice: the actual distance was 14 mm., the whole snake 
measuring some 9| inches The embryonic veins were apparent. 


Text-fig. S. 



Region of umbilicus in newly-born JBiiiijiasicornis. 

IT, Umbilical sac. 

as in Uunectes , The umbilical vein can easily be traced from the 
“ navel ” to the vena cava inferior, which it enters towards the 
anterior extremity of the liver. As in Uunectes, this vein has no 
relation whatsoever to the anterior abdominal vein that I could 
discover. It has, however, an obvious connection with the epi¬ 
gastric vein, which leads me to introduce the matter here, not as 
a contribution to the anatomy of the Vipers, but as explanatory of 
the anatomical facts which I have just referred to in the Python f. 
Close to the union of the umbilical vein with the vena cava a branch 
ascends from the epigastric ho join the umbilical. This seems to 
me to be a fact supporting the inference which I have put forward 

* la. Viper a herns also the navel is close to the cloacal aperture 
f Above, p. 29. 
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as to the partial persistence in the adult Python of the embryonic 
umbilical vein. 

Trachea and Lung. —In this Viper the tracheal lung is not in 
any way marked off from the ensuing* thoracoabdominal portion 
of the lung. The latter extends as an efficient respiratory organ 
for some distance down the liver. The tracheal or bronchial gutter 
ends at a level with about the middle of the heart. There is no 
trace of a second lung. It is necessary to emphasise these various 
facts, since they differ among the Vipericke. The total absence of 
a second rudimentary lung in this species has been already noted 
by Butler In addition to the species which he mentions, I may 
note here that Lachesis gramineus has a rudimentary left lung. 
In Ancistrodon piseivorus the lung is vascular for about an inch 
behind the heart, and the tracheal gutter is continued for about 
the same distance, being thus more extensive than in Bitis nasi- 
cornis. In Lachesis gramineus the vascular part of the lung is less 
extensive posteriorly. Cans us rhombeatiis differs in some respects 
from these other Vipers. Like all other Solenogtypha, it possesses 
the tracheal lung; but it differs from some other Vipers in the 
fact that the tracheal section of the lung is the only part which 
is vascular, the rest being anangious. The trachea is continued 
down the lung from the very beginning of the tracheal lung as a 
gutter down to near the end of the liver. 

Intercostal Arteries .—In dealing -with certain facts concerning 
the vascular system in Lachesis gramineus t, I pointed out that, 
contrary to what is to he found in many Snakes, the intercostal 
arteries perforate the body-wall accurately in the middle line and 
singly. This feature, I am now inclined to believe, is distinctive 
of the Viperkke, for I have since found a similar state of affairs 
in Gausics rkombeatus and Ancistrodon piseivorus. 

Veins and Arteries of Lung. —Dr. Gadow, in a figure t of the 
pulmonary arteries and vein of Crotalus , represents these vessels 
as passing forward from the heart. This direction is of course in 
conformity with the tracheal lung of that snake, where possibly 
the respiratory organ lies entirety in front of the heart. In the 
young Bitis both artery and vein bifurcate. The artery bifurcates 
some little way after its origin, and the anterior branch supplies 
the tracheal lung, while the posterior branch supplies that 
portion of the lung which lies behind the heart. The pulmonary 
vein shows the same general distribution. There were two main 
branches, one anterior and one posterior. The direction of 
emergence from or of entry into the heart, as the case may be, was 
rather lateral than definitely anterior or posterior. I deal on a 
later page § with these facts with reference to the original form of 
the lung in the Squamate reptiles. 

Veins of Neck (text-fig. 9, p. 38).—Contrary to what is to be found 
in many Snakes, there are only two main veins of the neck in Bitis 

* P. Z.S. 1895, p. 705. t p. Z. s. 1904, vol. i. p, 366. 

t In Broim’s Thierreich, Kept, Bd. vi. Abth. ni. Taf. cxxxxi. tig. 2. 

§ Below, p, 41, ■ ' 
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nasicornis . Each, of these two is closely accompanied by an artery. 
The larger enters the heart in common with the azygos, and runs 
forward on the right side of the body as far as the head. It is 
much more slender in its most anterior region than near the heart. 
This vein gives off to the right a series (I counted seven in the 
most fully developed specimen) of branches to the parietes, which 
immediately plunge into the thickness of the body-wall after a 
very short free course. From the left arise a smaller number of 
veins which have a longer course. Of these I found not more 
than three. They arise at right angles from the main trunk, and 
cross the body to the left side of the dorsal median line. Here 
they appear to become continuous with a longitudinal trunk which 
runs a considerable "way towards the head and posteriorly as far 
as a little way down the liver. This vein runs much further from 
the dorsal middle line than the right jugular and the right azygos. 
The branches, soon after leaving the jugular, send off a twig to the 
oesophagus. 

The longitudinal vein of the left side of the body, supplied by 
branches from the right jugular, represents, as I imagine, the left 
anterior cardinal, the right vein being the persistent right anterior 
cardinal. Their mutual asymmetry with reference to the median 
lines of the body is remarkable. It is possibly to be accounted for 
by the pressure exerted by the trachea and lung pushing the vein 
further away from the middle line. The right azygos vein appears 
at first sight to be of less extent than a more careful examination 
shows it to be. In three of the specimens which I examined this 
vein, which is of considerable calibre, appeared to end at about the 
level of the ventricular apex; but in a fourth example it was 
distinctly continued hack by a very slender prolongation to a 
point quite on a level with the middle of the liver. It is note¬ 
worthy that the azygos not only gives off branches to the intercostal 
spaces along which it runs, but that close to its origin—or rather 
debouchement into the auricle—it sends out a forwardly-running 
branch, which ought, so to speak, have been furnished by the 
anterior cardinal of that side of the body. 

In addition to the right jugular, which is a vessel as thick as 
any in the body, and the rudimentary left jugular, which is prac¬ 
tically a branch of it, though morphologically, as I imagine, a 
distinct vein, an internal jugular runs along the trachea. This 
vein, like the right jugular or anterior cardinal, is closely 
accompanied by an artery. The artery, however, like the vein, is 
thinner than are the pair which run along the body-wall on the 
right side. Whether there is a corresponding and less developed 
vein for the opposite side of the trachea, I am unable to say. 

In the arrangement of these anterior veins Btiis stands at the 
opposite pole from the Anaconda, whose anterior veins have been 
considered above. In the latter serpent all four veins, viz. both 
anterior cardinals and two internal jugulars, exist. In the Yiper 
the reduction is striking. Intermediate conditions are offered by 
Boa, in which, according to Gadow’s figures, the veins of the neck 
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are three. This reduction is in consonance with the generally 
received opinion as to the much modified character of the Viperidse 
as compared with other Serpents. 


Text-fig. 9. Text-fig. 10. 



Text-fig. 9.—Veins of neck of newly-born Bitis nasicornis. 

Az. Azygos vein; H. Heart; R. V. V. 3 L.V.V. Bight and left vertebral veins. 


Text-fig. 10.—Veins in region of kidney of newly-born Bitis nasicornis. 

a. Anterior termination of testis in a fibrous band; X.BT. Left kidney. Sr.v. 
Suprarenal portal vein; Sr. Suprarenal body; T. Testis ; V.B.affi Afferent 
renal; V.R.effl Efferent renal. 
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Veins of Kidney, Suprarenal Bodies , and adjacent region. —The 
kidneys measure from 29 mm. to 32 mui, in length, and are divided 
into about 20 lobules. The afferent renal vein extends to 'within 
3 nun, or so of the anterior end of the kidney, giving off a branch 
between each lobule. In one specimen, at any rate, the renal 
afferent vein gives rise to a large branch (see text-fig. 10, p. 38) 
which leaves the surface of the kidney some way before its anterior 
end, so that the rest of the renal afferent anterior to this point 
of origin appears to be a branch of this, the main trunk. This 
vessel is clearly a persistent posterior cardinal, which runs forward 
in close contiguity to the suprarenal gland. It extends beyond this 
gland and ends in two branches to the parietes. These latter seem 
to me to be the afferent suprarenal veins. There is furthermore 
another afferent suprarenal vein, which also joins the cardinal, but 
towards the posterior end of the suprarenal body. This vein collects 
blood from the lateral parietes, and runs parallel with the kidney. 
Whether it does or does not communicate with the afferent renal 
behind the kidney, I do not know. In another specimen this 
vein was quite as well or even better developed; but it was con¬ 
tinued directly into the vein running along the suprarenal body, 
which I have presumed to be the posterior cardinal vein of this 
side of the body. There was no connection, that I could ascertain, 
with the afferent renal. 

The suprarenal veins are very conspicuous and two in number ; 
they run from the anterior part of the suprarenal body over the 
testis, and open into the efferent renal vein. 

It will be seen that the vein which runs along the parietes 
beside the kidney is precisely that of Eimectes described above* ; 
but in Bitis I have not been able to ascertain the presence of a 
posterior connection with the afferent renal. It is, furthermore, 
plainly to be compared with the vein occupying a similar situation 
in Chamceleo , which has been described by Hochstetterf and 
myself t, and which I have figured §. 

Hepatic Veins. —So many of the observations upon the veins of 
Hep tiles have been made upon a single example, that it is not 
always certain how far the appearances described represent the 
normal. I am therefore careful here to describe the course of 
the veins in all of the specimens of this Viper that I have had the 
opportunity of studying. The result is to show that the variations 
are not very great (so far, of course, as the small number of 
examples allows of such a statement), and that therefore the 
arrangement of these veins at any rate is of use for systematic 
purposes. The portal vein (text-fig. 11, p. 40) offers no remarkable 
features. It reaches the liver at the junction of right and left 
lobes, as in other Serpents ; and from that point until the anterior 
end of the liver it runs superficially, receiving branches from, both 
the dorsal and ventral parietes. Of the dorsal parieto-hepatic 
veins, one is absolutely constant throughout the whole series of 

* p. 22, f Morph. Jahrb, six. p, 462. 

x P. Z. S, 1904, yoL ii. p. 8. § Loc. cit. fig. 1 A, p. 8. 
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individuals. This vein reaches the portal shortly after it has 
reached the liver, collects blood from several intercostal spaces, 
and runs hack to nearly the level of the posterior end of the liver. 
It is apparently generally present in the Ophidia and is not merely 
a characteristic vein of the Vipers. 


Text-fig. 11. 



Portal veins of newly-born Bit is nasicornis. 

JBp, Epigastric ; BE. Heart; X. Liver; $. Parieto-hcpatic veins, two of wbicli receive 
branches from stomach (8t.\ represented as cut oft at the end; P.F. Portal 
vein; XT. Umbilical vein; V.eA. Vena cava posterior. 

This vein received, in the most fully-developed specimen which 
I examined, two veins from the stomach. There were in this 
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example three other veins of t he same kind, of which two received 
branches from the gut; there' was also an independent gast.ro- 
hepatic vessel, as is shown in the accompanying figure (text- 
fig. 11, p. 40), which represents the 1 ,liver-veins of this example. The 
epigastric vein sends, at an}" rate, two branches to the liver, which 
are very anterior in position: one 6;f these receives a branch from 
the stomach before entering the liver. In another example there 
were only three dorsal parieto-hepatirs. It was in this example 
that a branch from the epigastric joined the umbilical vein, as 
referred to above. In a third specimen,. I saw only two parieto- 
hepatic vessels, arising, as in the others, from the left side of the 
dorsal median line. In this and other eases 1 the differences may 
not be real, but due to absence of blood in th e vessels at the time 
of examination. 

The origin of the hinder mesenteric vein in the Ophidia has 
been variously stated, the different modes of t origin described 
possibly corresponding to the different species and genera 
examined. Hochstetter * describes and figure** Tropidonotus 
natrix (with which he finds Coluber cescidapii to agree) as 
possessing a mesenteric vein which arises from 'both afferent 
renals, the two branches combining to form the single vein. 
I have not been able to ascertain to my satisfaction the arrange¬ 
ment of these veins in Bitis nasicornis ; but in another Viper, 
Aneistrodon piscivorus, I have found that each renal afferent vein 
gives off' a branch, and that these join to form the mesenteric 
vein running along the lower surface of the large intestine. The 
arrangement characteristic of this Viper is therefore precisely that 
of Tropidonotus and Coluber , 


(5) Considerations respecting the Primitive Structure 
of the Lungs in the Squamata. 

Hatteria (or, indeed, most Laeertilians) on the one hand, avid 
such a snake as Gausus rhombeatus on the other, represent the two 
extremes of modification of the Squainate lung. In the forme r 
the lungs are paired and equal, and are effective breathing-organs 
throughout: they are separated from the glottis by a long stretch of 
trachea, and by two equisized bronchi into which the trachea divides 
some way in front of the lungs. In the Viper, on the other 
hand, the trachea opens into the lung but a short way behind th ) 
glottis, down which it is continued as an open gutter; at, or about, 
the level of the heart the lung becomes anangious and is a mer) 
air-sac ; while there is no trace of a second lung, or of a divisio: i 
of the tracheal gutter into two bronchial tubes. It is undoubted! r 
the prevalent opinion that of these two extremes, that represented 
by Hatteria is near to the primitive Sauropsidan lung, while the 
lung of Causus represents the most modified type. Paradoxical 
though it will appear, there are reasons founded upon anatomical 

# Morph. Jahrb. six. 1893, p. 489, pi. xvi. fig. 19. 
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facts which necessitate a reconsidei f ntion of this view, and which 
tend to destroy its apparent obviousness. 

Cope w to whom oux* knowledge of the headwards extension of 
the lung is mainly clue, though JJ ohe fact of this extension in the 
Viper was known fifty or sixty! years earlier, terms this section of 
the lung the “ tracheal lung,” and after a survey of the leading 
groups of Ophidians found if t to occur in the principal subdivisions 
of the order or suborder. I le found this tracheal lung in Ungalia 
among the Bokke, in the, Solenoglypha without exception,” and 
in several Colubrines,/ to which I myself have added the 
Hamadryad t. The p ccurrence of these tracheal lungs so widely 
among the Qphidia suggests a retention of a character rather 
than its independen .t development in the several groups. So far, 
however, one can <lo no more than incline to the former view. 
There are, how eve _n\ other facts. In the first place, among Snakes 
generally the rin/gs of the trachea, where there is no tracheal lung, 
are incomplete posteriorly, leaving a gap filled in with soft tissue. 
This soft tissue j is continuous with the lung-tissue where the latter 
commences, im these cases near to the heart. 

It might 'oe held—if the matter ended here—that the non- 
junction of khe tracheal rings posteriorly had no more significance 
than the failure to join posteriorly of the tracheal rings in the 
Cassowary X or in Man §. But a few cases seem to show that this 
failure to join is of meaning as the last term in a series. For in 
some Serpents, e. g. in Lioheterodon , there is not merely a failure 
to unitposteriorly among the tracheal rings, but the membranous 
space left is of wide dimensions, much wider than the actual 
traehoa, and fully as wide as the tracheal lung where that organ 
is developed. Moreover, in this snake there are traces of a develop¬ 
ment of diverticula of the cavity such as are to be met with in a 
much more fully developed condition in the Hamadryad snake ||. 
Tlvese facts therefore afford some evidence that the tracheal lung 
was formerly more widely spread among the Qphidia than it is now; 
that it is not a new structure in those forms where it occurs, but 
an archaic structure so far, at any rate, as Snakes are concerned. 

It will be observed, moreover, that there is a, distinct relation 
between the development of the neck part of the lung and the 
asymmetry of the lungs. This relationship, however, does not 
after all amount to a great deal; for the only Serpents in which 
there are a pair of well-developed thoracic lungs are the Bokke, 
It is nevertheless noteworthy that among these primitive Snakes, 
as they are held to be, the genus Ungalia , 'which possesses the 
tracheal lung, is, like the Colubrine Snakes, without more than 
a rudiment of one of the lungs. The only allied form in which 
this asymmetry of the lungs is known to exist is Ilysia ; but in 
ilysia there is no development of the tracheal lung. My object, 

* Proc. Amer, Phil. Soc. 1894, p. 21V. 

t P. 7u S. 1903, vol. it p. 319. J Fortes, P. Z. S. 1881, p, 783. 

§ Treatises on Human Anatomy. 

ii Beddard, P. Z. S. 1903, vol. it p. 319. 
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however, being rather mmtomieal than physiological, this mode of 
compensation—as it may be considered to he— will be left aside. 
For it is, I think, impossible to hold, in the present state of our 
“knowledge at any rate, that the unpaired condition of the lung is 
the primitive one for Snakes, ami that the minute rudiment of the 
second lung in many Vipers and Coiubrines is an incipium of a 
.-second lung. Still the question does not appear to me to be 
absolutely settled, for reasons which I hope to investigate more 
folly later. 

But although it may he said that there is some evidence that 
among the Ophidia the existence of a tracheal lung is not an 
innovation but an inheritance, the case would seem at first sight 
to be quite different among the Laeertilia. If the assumption 
that the Laeertilia form one order with the Ophidia, and the 
theory which I seek to prove concerning the origin of the lungs 
in the Squamata be probable, there should be evidence of a 
positive land among the Laeertilia of the existence of traces of a 
tracheal lung. The most positive piece of evidence is that furnished 
by Prof. Wiedersheim, who has described in AmpMsbama fidigmosa 
what appears to be a persistent tracheal lung h the existence of 
which, however, has not been confirmed for other species t. It is 
noteworthy, too, that in various Lizards the tracheal rings are far 
from meeting posteriorly; in Lacerta, for instance, there is a very 
wide membranous interval posteriorly, at the edge of ■which only 
appear the tips of the tracheal rings. Furthermore, in many 
Lizards—this is particularly well seen in Yaranm —the lung ex¬ 
tends forward a good way beyond the entrance of the bronchi into 
the lung. The arrangement in such a lizard as Vciram&s is quite 
reminiscent of the disposition of that organ to be seen in Heierodon 
platyrrhinos , -where the tracheal lung is not traversed by a tracheal 
gutter, but extends forward along the intact trachea as a con¬ 
tinuation forwards of the thoracic lung. 

Were it not for the numerous cases of a tracheal lung attached 
to the trachea throughout, this condition in lleterodon would 
probably have been compared merely with the slight forward 
extension of the lung in many Lacertilians, in which the bronchus 
enters at the side rather than at the base of the lung. Such a 
comparison would indeed be correct, but it would not be so far- 
reaching as I believe there are grounds for regarding it Besides, 
this incomplete comparison of facts, as I regard it, would leave it 
an open question as to whether the lungs in the Squamata were 
not derivable from the type shown in Hati&ria , and to which a 
forward extension had been afterwards added. As it is, there 
are further facts which enforce the position taken up by me 
in this communication. I have pointed out, in describing the 

* ‘ Lehrlrach der vergleichenden Anatomie der Wirbelthiere.* 

t Beddard on Amphisbcsna, P, 55. S*. 1005, vol. ii. p, 489. 

X Tliis statement of course assumes the validity of Prof. CopeVview that the 
headward extension of the lung in Keterodon is the homologue of the tracheal lung 
in, e. g.i the Viperidie. 
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pulmonary artery and rein of Bitis nasicornis that both artery 
and vein bifurcate soon after leaving, or just before entering, the 
heart. One branch goes to, or comes from, the anterior tracheal 
part of the lung, -while the other branch has a similar relation to 
the thoracic part of the continuous lung. It seems to me that this 
anatomical fact explains two other facts which have been a little 
difficult to me hitherto. 

The trachea in Snakes, and in certain Lizards at any rate, is closely 
accompanied by arteries or an artery which is one of the systemic 
branches. This carotid artery is concerned with the blood-supply 
of the windpipe and adjacent organs and regions. In some cases, 
however (probably much more generally than I am at present in 
a position to know), the trachea is accompanied by arteries which 
arise not from the systemic arteries but from the pulmonary. I have 
shown this to be the case in Gerrhosauri's t and more recently 
in IIalteria J. In both of these Samians the artery in question 
is most clearly a branch of the pulmonary, and equally clearly 
lies alongside of the windpipe anteriorly. A careless dissection 
would fail to show this, as I consider it, highly important point. 
It is, however, plain when the artery is properly followed out in 
an injected specimen. 

ISTow the pulmonary artery is, it is hardly necessary to say, a 
respiratory artery: it is concerned, that is to say, not with the 
nutritive supply of the lung-tissue but with the oxygenation of 
the blood. The tissues of the lung receive their nutritive supply 
from elsewhere. Branches from the aorta supply this need which 
have no relation whatever to the .special respiratory arteries and 
veins. This is, of course, universally true of the higher vertebrates. 
It seems therefore that the persistence of a branch of the pulmonary 
artery supplying the trachea, taken in conjunction with the 
bifurcating pulmonary artery of the Viper with its tracheal and 
thoracic portions of the lung, is a fact which decidedly points in 
the direction of a previous respiratory function of that part of 
the respiratory passage which it now supplies. 

The assumption upon the various facts which have been briefly 
dealt with in the course of the preceding remarks, that the most 
primitive type of Squamate lung is most nearly preserved in 
certain Serpents, is recommended by certain general considerations. 

"Whatever may be the views a.s to the phylogeny of the Squamata, 
it can hardly be disallowed that Eeptiles generally have emerged, 
from an Amphibian or Dipnoan form. On this view, the com¬ 
mencement of the lung far forward in the body is intelligible, for 
the earliest condition known, that represented in the Dipnoi, 
shows a lung at first (or always, Geratodus) unpaired communicating 
directly with the exterior through the glottis and mouth-cavity. 

. # Above p. 36. 

f “ On the Anatomy of the Yellow-throated Lizar&y P, Z. S. 1904. vol. ii. p. 283, 
text-%. 37. 

t “ On the Vascular System of Satteria, &c,,” P, Z.S. 1906, vol. ii. p. 4C2. 
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3. On tiie Minute Structure of the Teeth of Creodonts, with 
especial reference to their suggested resemblance to 
Marsupials. By Charles S. Tories. M.A., 
Yice-Pres.Z.S. 


[Received January 15. 190G.] 

(Text-figures 12-25.) 

That the Creodonts, though obviously not Marsupials, never¬ 
theless present resemblances to them has been noted by many 
observers. Filhol (I) has discussed the question, and Matthew (2) 
uses the expression a pseudo-marsupial characters of the Mes- 
onychicke, 77 while he also says of Pachjcena that “ in its dentition 
this species approximates the Marsupial dental formula.’ 7 
Lydekker (3) goes a little further, and says “ these and other 
fossil forms, such as Borhycena^ seem to indicate an intimate 
relationship between the Polyprotodont Marsupials and the 
Creodont Carnivores represented by Hycenodon? YCortman (4) 
also speaks explicitly upon the same point; whilst frequently 
alluding to marsupial resemblances in their osteology and den¬ 
titions, he says : By taking the more primitive members of the 
existing marsupials as the basis of our comparisons, I am 
convinced we shall he able to arrive at a very much clearer 
understanding of what the ancestors of the Creodonts were like 77 ; 
and u Present evidence points to the fact that the two groups of 
the Creodonts probably arose side by side from Mesozoic Marsu¬ 
pials, 57 and further u that they were derivatives or offshoots of 
any pre-existing group of Placentals is exceedingly unlikely. 57 

Such speculations being life, it occurred to me that it would be 
interesting to ascertain what evidences of affinity the minute 
structure of their teeth might afford, and by the kindness of 
Dr. Matthew, of the American Museum of Natural History, 
I have been enabled to make sections of the teeth of a number of 
representative species of Creodonts, whilst Dr. Smith Woodward 
lias kindly furnished me with a fragment of a premolar of 
Borhycena . 

But, before detailing the results of an examination of these 
teeth, it seems desirable to say a few words upon the nature and 
value of the evidence to be derived from the histological structure 
of teeth, the more so because this line of investigation has been 
but partially pursued and its results appear to be not well known 
to the majority of naturalists. 

It might have been expected that there would be but little 
variety of structure in the teeth of animals belonging to the same 
great groups, for it is not easy to see how this should be affected 
by the ' ordinary processes of selection. It might have been 
thought that so long as a tooth was strong enough, sharp enough, 
and well adapted in external form to its work, its structure would 
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matter little and would remain constant. But it was shown by 
my father, the late Sir John Tomes ( 5 ), that by a mere examina¬ 
tion of sections of the enamel it was possible in the case of 
Rodents not merely to pronounce that the enamel was that of n 
Rodent, but in a large number of instances to infer it correctly to 
a particular family of Rodents, or to a group of families. 

In the more simple forms of enamel, the enamel prisms all pass 
outwards from the surface of the dentine to the outer surface of 
the enamel, and are, with very slight exception, exactly parallel 
with one another. 

But in the Rodents contiguous layers of enamel prisms start off 
from the dentine at different angles, the layers alternating in this 
respect, so that if the section embraces in its thickness more than 
one layer, as such sections almost invariably do, patterns are 
produced by the crossing of the prisms, and these patterns are 
constant and characteristic of many of the families. 

Similarly, my father showed that the enamel of Marsupials (6) 
presented characters very unusual in Placental mammals, and 
therefore almost characteristic of Marsupials, whilst the Carnivora 
also presented well-marked enamel characteristics. 

It therefore seemed to be well worth while, in view of the 
uncertainty of the position of the Oreodonts and of their relation 
to recent Carnivora, and possibly to the Marsupials, to apply this 
test of their affinities. 

As hearing upon the subject generally, I may mention that I 
myself examined the teeth of a number of genera of the Gadidre 
(7), a family selected as being both fairly numerous and at the 
same time compact, with the result that I found that the enamel 
was alike in all, but that the dentine presented marked variations 
upon a common type of vasodentine, and that these peculiarities 
coincided with their zoological arrangement, and not with the 
functional development of the dentition. Thus some of the 
largest teeth presented the simplest, and almost degraded, struc¬ 
ture common to them and their immediate relations, whilst some 
teeth, reduced so as to be almost rudimentary, retained the com¬ 
plexity of structure characteristic of their zoological relations. 
These, however, are the only papers I have met with in which 
this line of research had been followed out to any extent. 

In what may be termed the normal arrangement of the dental 
tissues of placental mammals, the tubes of the dentine end by 
branching and becoming very fine, or by entering minute globular 
or angular spaces within the boundaries of the dentine (see 
text-figs. 15, 16, & 19, pp. 50 , 51 , 53 ) ; hut it w y as shown by my 
father that in Marsupials the greater number of the dentinal 
tubes, instead of so ending, became continuous with tubes 
which traverse the enamel This is true of all Marsupials, 
recent or extinct, which were examined by him or by myself 
at later dates, with the solitary exception of the Wombat, in 
which this does not happen, though, as might be expected from 
what has already been said, the precise extent to which it happens 
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and the patterns produced vary in different families of the 
Marsupials. 

Were there no more than this to be said, we should be pro¬ 
vided with a criterion of marsupial affinity both certain and easy 
of application. But unfortunately the ease cannot be fully state*:! 
quite so simply. Whilst it remains quite true that all marsupial 
enamels present this character of penetration by the dentinal 
tubes, the converse is not quite true. Thus Jlyrax has an enamel 
so richly penetrated by dentinal tubes that it might be easily 
taken to be a marsupial enamel, though in this respect it stands 
quite alone among placental mammals. But traces of this 
peculiarity are to he found in much reduced degree in certain 
Insectivora, notably in the Shrews; this occurrence in Insectivora 
may possibly be interpreted as a survival from some marsupial 
form of ancestor. But this explanation is not available for all 
cases: in very reduced degree the character has been found in the 
Jerboa, in some Carnivora, and even in Man, though in Man the 
rarity of the occurrence and its irregularity when it does occur 
suggest that it is pathological, or at least that it is a reversion 
towards something which has disappeared long ago. And investi¬ 
gations of my own (B) into the development of enamel, and 
especially of marsupial enamel, distinctly point to this penetration 
of the epiblastic enamel by tubes continuous with those of the 
mesoblastic dentine being a primitive character, to which some 
slight tendency to revert has not been quite lost by placental 
mammals. 

Hence, in the interpretation of the occurrence of this character 
a different value appears to attach to negative and positive 
results : if we find no tubes at all .in the enamel, we shall, I think, 
be quite justified in saying that no near affinity with the Marsupials 
can exist. On the other hand, if we find rudimentary traces of this 
penetration, we .shall not be justified in attaching great importance 
to it as an evidence of marsupial affinity, though if we find an 
abundant penetration we shall have a character which, so far as 
is known, is peculiar to Marsupials and to Hyrax . 

Having thus cleared the ground as to the value of the evidence, 
it remains to describe in slightly greater detail what is met with 
in the Marsupials, in Carnivora, and in Creoclonts. 

Marsupial Enamel. 

A general character of marsupial enamels is the simplicity of 
the course pursued by the enamel prisms; each prism pursues, as 
a rule, an almost straight course- from the dentine to the enamel 
surface, and where marked curvatures do occur, all of . the 
contiguous prisms pursue the same curve, so that no patterns are 
produced by neighbouring prisms crossing one another. Where, 
however, the tubes are very abundant, the enamel prisms can 
hardly be seen at all, and we have to take the tubes as indicative 
of their course. 
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The enamel is most richly tubular in the Diprotodont group ; 
though it must not he thought that the tubes arc sparse in the 
Polypi'otodonts. In a large number of instances there is a, slight 
dilatation at the point of junction of the dentinal tube with the 
enamel tube, si sort of clumsy joint in fact (text-lig. 12); but this 
is not an invariable character, the tube sometimes passing on with 
no mark at the point of junction. Whore, however, the enamel 
thins out towards the neck of the tooth, the tubes in it,'whether 
it he that of a Diprotodont or a, Polyprotodont, become, few or none, 
so that it is necessary to he careful not to select the enamel to 
be examined from this situation. 

As illustrations of typical marsupial enamels X have selected that 
of JTypslprymms (text-fig. 12), of Thylacinua (text-fig. LX, p. 49), 
and of Dasyuras (text-fig. 14, p. 49); those interested in the subject 

Text-fig. 12. 



All tlw figures, though drawn from actual slides, are semi-diagmummtic, 

Jb/^wr//jiw!w.-~hon{?itxrdinal section of dentine (D) and enamel (Eh The tubes in 
the enamel reach its outer surface, or nearly reach it. Slight dilatations mark 
the passage from the dentine to the enamel. 

will find figures from other genera in the paper of my father's 
already referred to. With regard to those and the other figures 
illustrating this paper, I may say that for the sake of dearness 
they are semi-diagrammatic. Though all have boon drown from 
actual sections, fewer tubes havo been drawn than actually exist in 
a given area, and all indications of structure*, other than those 
with which we are immediately concerned, have been left out. 

In the Diprotodont ITypsiprymnus (toxt-fig. 12) tho enamel tubes 
are seen in their greatest development. Starting, usually with a 
dilatation at that point, from the dentinal tubes they traverse 
the-entire thickness of the enamel, turning a little to one side as 
they approach its periphery, and some of them branching off 
almost at right angles. It must, however, be understood that 
had the section been taken from the thin enamel near the neck 
of the tooth, fewer tubes, and finally no tubes at all, would have 
been seen. "Whei'e the tubes are very abundant, as in this Case, 
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it is difficult to see the outline of the enamel prisms, which, 
however, where traceable pursue a nearly straight course. 

When, however, we come to the enamel of Tkyla,ohms (text- 
fig. 13), we find that the tubes thin out and are lost before they 
reach the exterior of tlie enamel, even where this is thickest, 
though sections may be found in which they penetrate further 


Text-fig. 13. 



Text-fig. 14. 

D “ E 



Da sy urns. —Longitudinal section of dentine and enamel. 


than in that figured. And where there is a tolerably abundant 
passage of tubes, the so-called granular layer, which marks the 
exterior of Placental dentines (cf, text-fig. 15, p. 50), is absent or 
but little conspicuous. Outside the region of the tubes the enamel 
prisms are fairly distinct and are seen to be straight; the straight 
prisms may also be traced by careful illum ination right in to the 
Peoc, Zool. Boo.— 1906, Toi,. T. No. IV. 4 
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dentine surface. Towards the neck of the tootli enamel without 
tubes is, as in the Diprotodonts, to he found. 

Dast/urus enamel resembles that of Thylacinus pretty closely, 
though the tubes generally reach further through the enamel 
(toxt-%. 14, p. 49). 


The Enamel on Oauntvoiia. 

As an illustration 1 lmvo selected that of the Tlyama (text- 
figs. 15 & Id), though it may he premised that tlie enamel 
patterns of Carnivora are fairly const tint. As one would expert 
from analogy, they are not quite identical in all: thus in the Dog 
group they are simpler, and where the enamel is thin the prisms 
1 fccome quite straight. Where, however, the enamel is thicker, the 
patterns are easily identifiable as similar to those found hi, for 
example, the Fell die, though the curvatures are less pronounced. 


Text-fig. 35. 



Ifyirm.—Loiigihulhiiil section near apnx of cusp. A few dentinal tubes pass a, 
little way into the Hamad. Most of the dentinal tubes branch und term male 
in the minute spaces of Iho gmnnlnr layer. The enamel prisms arc arranged i n 
altoniatiiiK 1 bundles, and pass nearly at,right angles to one another. 


Two figures are given to show the di (femme in pattern when, 
the enamel is viewed in a longitudinal and in a. transverse section 
of the tooth; hence any obliquity in the plane of the section will 
alter the appearances. But, after a little experience, it is not 
difficult to discriminate between differences due to differences of 
plane and tlio&e due to real differences in arrangement. 

It will be noticed that no prisms in this, the thicker portion of 
the enamel, pursue a straight course, and that all do not pursue 
tlie same course. They are, however, grouped into bundles or 
si leaves of prisms pursuing an approximately parallel course, whilst 
towards the exterior of the enamel all the bundles become parallel 
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and straight. They are thus interwoven with one another in a 
way that is not found in any known marsupial. 

Text-jig. 16. 




Ocelot.—The cram el prisms are not shown, hut some dentinal tubes pass a 
little way into the enamel. 

As regards the other character, namely, that of the enamel 
being penetrated by tubes running in from the dentine, none are 
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.seen to do ko in text-fig. 10 ; in text-fig. 15 one or two penetrate 
a very little way. 

In text-fig. 17, the enamel of an Ocelot, I have drawn an 
example of a greater penetration of the enamel by dentine tribes : 
this, I may say, is the section, which shows this to the greatest 
extent out of some sixty sections taken from different genera of 
Carnivora. But though, on the whole, this slight rudimentary 
degree of penetration is perhaps rather more frequent in Carnivora, 
than in most mammalian orders, in none does it occur to an extent 
in the least comparable with that found in Marsupials. 


The Enamel of Cueodonts. 

The examination of fossil teeth presents greater difficulties 
than that of recent teeth. Structurally, the enamel is always 
well preserved, but it has in the process of mineralisation often 
become unduly transparent, so that careful illumination is even 
more essential in deciphering its structure. And the teeth are 


Text-fig. 18. 



ITysemdon .—-Tmusviiwo section. The enamel prisms are ammftwl in bundles 
radiating so as to present ag'oblet form. In the dentine, not very well preserved, 
the excavations of a fungus are seen. 


often exceedingly brittle and friable, so that it is difficult to got 
good sections; this can be partly overcome by imbedding the 
teeth in desiccated Canada, balsam before grinding them down. 
The dentine, however, being richer in organic matter, is often 
very badly preserved, so that sometimes all structure has dis¬ 
appeared ; a fact which handicaps the observer in tracing the 
passage of tubes from it, and sometimes leaves him only able to 
look for characteristic appearances of tubes in the enamel itself. 
Moreover, many of the teeth being rare, only small bits or 
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damaged teeth were available for examination, so that it was not 
always possible to select the plane in which a section was most) 
desirable: one laid to take what one could get. 

Still, if the enamel of a fossil Diprotodont be examined, there is 
no difficulty in seeing the enamel tubes and being absolutely sure 
of their existence and their course, and the direction of the enamel 
prisms can always be traced in a fossil enamel. 

The first figure (text-fig. 18) represents the enamel of Jlyamoclon 
(Giigocene of S. Dakota) : in it no trace of penetration by tubes 
can be found, and the very distinct enamel pattern is closely 
similar to that found in a recent Carnivore (cf. text-figs. 15 & 16). 
In passing I may call attention to the curious spaces, dark in 
the figure, found in the dentine, which are quite common in the 
dentine of fossil teeth. In recent teeth they are only known to 
occur in teeth which have been lying about in a graveyard, or in 
others which have been lying at or near the surface of the ground. 
They are excavations caused by a boring fungus; it is generally 
believed to be one of the mould fungi and is perhaps Sacchwromyces 
my coderma. As it does not seem likely that even the hungriest 
of mould fungi could find much pabulum in a fossilised tooth, 
this boring presumably took place when the tooth was com¬ 
paratively fresh, and thus points to the persistence of this mould 
fungus from Giigocene and Eocene periods. 


Text-fig. 19. 



Meuonyx (Middle Eocene) (text-fig. 19).—in this specimen the 
structures are well preserved. Not only are there no notable 
enamel tubes, but the outer periphery of the dentine presents 
appearances inconsistent with penetration of the enamel ; 
namely, the dentinal tubes fine down, or spread into tiny branches, 
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and tlvero is a well-deiined granular layer. The course of the 
enaiuel prisms is similar to that seen in ffyceoiodon and in recent 
(Jarnivom. 

Text-dig. 20. 



l?aehijann. —Dentine perished. The onsmiel prisms are arranged in bundles like 
fXy/enoihi}), but the plane of the section is not quite the same. 


Pachycena (Lower Eocene) (text-fig*. 20).—The dentine structure 
is gone, but the enamel prisms are very distinct, no tubes are se?n 
in it, and the prisms are gathered into bundles pursuing a course 
similar to that ween in Hyamodon - or in Hymn a. 


Text-fig. 21. 

D “ E 



Q'Xycma (Lower Eocene) (text-fig. 21).— Here again similar con¬ 
ditions obtain, though the section not being in exactly the same 
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plane, the course of the prisms appears to Oilier a little. But this 
is a difference purely due to a difference of plane, and not to a real 
difference of course. 

Text-fig. 22. 



ft i no pa .—Dentine perished, except in places. 


Sltiopa (Middle Eocene) (text-fig. 22).—Here again we get just 
the same pattern, and the same absence of penetrating tubes. 



Borhjjwna .—Dentine perished, enamel well preserved. 


Barky mna (text-figs. 23, 24).-—In this genus we find the absence 
of penetrating tubes, and can distinctly recognise the carnivorous 
pattern in the course of the prisms. But apparently the prisms 
are a little straighten* than in recent Carnivora, or at least in recent 
Felidae. It is not, however, possible to speak very positively as to 
this greater simplicity, as I had only a. fragment of a tooth at my 
disposal, and the sections I was able to get were small and may 
not have included any of the thickest parts of the enamel, where, 
as has already been noted, these characters are to be found most 
marked. However, there is ample evidence to say that the 
enamel of Borhymna is essentially of the Carnivorous type, and 
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bears no more resemblance to that of the Marsupials tlm.11 does 
that of other Creodonts. 



JSorh/mia .—Dentine well preserved in places. The plane of tills section is not quite 
the same as tig. 23 , but only fragments having been available it is not possible 
to deiinc the plane in which the section lay. 



Cpwdictits .—Longitudinal section. Enamel prisms all parallel; here and there 
dentine-tubes penetrate a little way into the enamel. 


Bitlynictis (Lower Eocene).—-Of this genus I have only two 
sections, hut in them the enamel prisms are all parallel and 
pursue a course only slightly curved. The typical carnivorous 
pattern is not to he found, nor is there any trace of it, so 
that of the Creed outs examined this and OyvmUctis stand 
alone in this respect. Portions of enamel might be found 
resembling this in the teeth of the Dog, if taken towards 
somewhat low down upon the tooth, but the enamel is in the two 
sections I have obtained tolerably thick, and might have been 
expected to show more complexity of structure if any such exists 
anywhere upon the tooth. 

Ci/noclktis (Oligocene) (textdig. 25),—A specimen of this genus 
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was sent to me by Dr. Matthew as an example of an early true 
Carnivore. In it the enamel prisms are almost straight and no 
decussation, or only the faintest trace of decussation, of the prisms 
of different planes is to be seen. It resembles chiefly the enamel 
of Dklynictis, and differs in respect of its greater simplicity from 
that of the other Oreodonts examined and from recent Carnivora. 
My section of Cynodictis embraces the whole tooth, so that there 
is no question as to greater complexity of pattern existing in any 
other parts of the tooth. In some of the Creodont enamels, 
and particularly in Cynodictis , slight indications of a rudimentary 
penetration of the enamel by dentinal tubes are seen, but in none 
does it exceed or even attain to the amount seen occasionally in 
recent Carnivora {cf. text-flg. 17, p. 51). 

Conclusions. 

The nature and the limitations of the evidences of affinity which 
can be derived from a study of the minute structure of teeth have 
already been alluded to, and it must not be forgotten that it is 
unsafe to build too much upon any one single character. 

But, so far as the structure of their enamel may be taken as 
evidence, neither Borhyama , Pachytena , llycenodon , Sinopa , 
Mesonyx, Oxymna , Dklynictis , nor Cynodictis presents any greater 
resemblance to Marsupials than do the recent Carnivora. On the 
other Land, with the exception of Dklynictis and Cynodictis , the 
enamel has reached just that stage of evolution found in the true 
Carnivora, and the enamel patterns are strikingly similar to those 
of recent Carnivora. 

The uniformity of the patterns found in all of the Creodonts 
examined, excepting again Dklynictis and Cynodictis , seems to 
point to the structure of their enamel having attained to a sort of 
finality; that is to say, it was probably not undergoing any rapid 
evolutionary changes, a conclusion borne out by its close resem¬ 
blance to that of their descendants, the recent Carnivora. 

The absence of the peculiar stamp of the marsupial, the tubular 
enamel, would justify us in saying that they certainly do not stand 
very near to any marsupial, and that if there be a marsupial 
ancestor, or an ancestor common to the Marsupials and to the 
Creodonts, it must be sought considerably further back than any 
of those examined. This is a somewhat disappointing conclusion.; 
when 1 undertook the investigation I quite expected to And some 
distinct indication of marsupial relationship; that is to say, I 
expected to And that the general resemblance in macroscopic 
character of the dentitions to those of the polyprotodont 
Marsupials would have been accompanied by histological 
resemblances. 

I have also been surprised to And that the enamels of Didynictis 
and of Cynodictis are actually simpler than those of the other 
Oreodonts, and simpler than most recent Carnivora, As Cynodictis 
ah all events appears to he nearer to the true Carnivora than 
are the Creodonts, the simplicity of its enamel as compared with 



Bit. ,5. ROUX ON TUB TO A.US 


58 


[flan. 16, 


theirs may point to its not lying on quite the same line of 
descent. 

Though I would not attach too much importance to it, I would 
again call attention to the fact already mentioned, that in Car¬ 
nivora, and still more so in Insectivora, rudiments of a penetration 
of the enamel by dentinal tubes occur with more frequency than 
in other mammals. This may possibly indicate some remote 
connection with the Marsupials, but the point which I wish to 
emphasise is that, as regards this character, the Oreodonts carry 
us absolutely no further than do the recent Carnivora. 
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4. Synopsis of the Toads of the Genus AWo/Jov/ac P>. & P., 
with special Remarks on some known Species ami 
Description of a, new Species from German East Africa. 
By Dr. Jean Roux, Curator in the Basle Museum of 
Hafcural History. 

[ Received I ><:mnl>er 11,1!K)5.J 

(Plate II.*) 

On visiting, last spring, the beautiful collections of the M useums 
of Paris and London, I had occasion to examine, especially in the 
British Museum, most of the typical specimens of the known 
species of the genus NeciopJmpie. Whilst verifying the diagnoses, 
1 was able to make some observations modifying or completing 

® For explanation of the Plate, see p. 03. 
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somewhat the descriptions of the authors. I was aide to Identify 
as one species two that had previously been considered different. 

1 add to these observations the description of a new species 
from German East Africa, the type of which is preserved in the 
.Basle Museum, and conclude this paper with a key for the deter¬ 
mination of all the known species of the genus. 

I am happy on this occasion to express my best thanks to 
Dr. Mocquard, of Paris, who was so kind as to allow me to 
examine the types of the species described by him. I am also 
much obliged to Prof. Boettger, of Frankfort a/M., and to Prof. 
Tornier, of Berlin. The former has been kind enough to send 
to me the type of his A r . exigua which is preserved in the 
Senckenberg Museum; to the latter I am indebted for the 
loan of the types of two species in the Berlin Museum. I am 
particularly indebted to Mr. G. A. Boulenger, who has obligingly 
placed at my disposal the valuable collection in the British 
Museum (Natural History), and has been so kind as to verify the 
work done in his laboratory. 

1. NeOTOPJIRYjXE A FRA B. & P. 

Buchh. dr- Peters, Mon. Berl. Akad. 1875, p. 202, pi. ii. f. 5. 

Boulenger, Cat. of Batrach. Sal. p. 279. 

Examined : The type specimen (Berlin Museum): Cameroon. 

G specimens (Brit. Mus.): Efulen, S. Cameroon, 
and Ilio Benito. 

This species occupies quite a special place as regards its webbed 
fingers, the subartieular tubercles of which imitate small lamellae. 


2. Nectoporyne mxsera Mocq. 

Mocquard, Le Na-turaliste, 1890, no. 82, p. 182; Nouv. Arch. 
Museum Paris, ser. 3, tom. ii. p. 161, pi. xi. f. 7. 

Examined in Paris Museum : Type specimen, AT. Borneo. 

'L’n Brit. Mus.: 10 specimens from Pnka-Paka, 10,000 feet, 
K ina~Ealu, bb Borneo. 

Tin's species has also strongly webbed fingers, but no sub- 
articular tubercles. Sometimes the tibio-tarsal articulation does 
not quite reach the tympanum. 


Neotopiiryne iiosri Blgr. (Plate II. fig. 1.) 

Boulenger, Proc. Zool. Son. Bond. 1892, p. 508, ph xxx. fig. 2. 


Examined in Brit. Mus. 

Type specimen ( 6 ). 
2 specimens (<J $). 

2 <j. 

1 rib 

1 <J,2$. 

1 $. 

1 ?. 


Mt. Dulit, bb Borneo,' 
Kuala Lumpur, Selangor. 
Lawas, Brunei. 

Head-waters of Sarawak II. 
Sarawak. 

Tandjoug, S.E. Borneo. - 
Akar River, Sarawak. ,:i 
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This is the largest species of the genus. The diagnosis given 
by Boulenger in 1891 was drawn up from a male specimen from 
Mt. Unlit, Borneo. (Since then the collection of the British 
Museum has been increased hy several specimens, especially 
females, which I have laid the privilege to study. As is often 
the case with Jhtfo, in this species the female individuals are 
notably larger than the males. The distinctive characters 
indicated by Boulenger are generally very well marked in the 
female. The head is broader in comparison with the length. 
The cantlms rostralis is well marked. The loreal region is 
nearly vertical and shows a slight depression in the upper part. 
The interorbital spa.ce, twice as broad as the upper eyelid, is very 
distinctly concave, as well as the part of the head situated near 
the parotoids. The tympanum is very distinct; it is suboval, 
vertically elongated, and half as long as the eye. The parotoids 
are well marked, pyriform, and begin immediately behind the eyes. 

As to the limbs, wo have noticed individual variations in the 
length, especially in the hind limbs. The fore limb is relatively 
long: the lingers, webbed only at the base, are bordered by the 
membrane, and the distal part is subtriangularly enlarged ; this 
peculiarity is more appreciable in the fingers than in the toes. 
The hind limbs of most of the individuals observed are longer 
than in the type specimen. The hind limb being carried forward 
along the body, the tibio-tarsa! articulation readies sometimes 
the tympanum, sometimes the eye. The toes are generally short, 
entirely webbed, except the three distal phalanges of the fourth 
toe, ’which are free. The subarticular tubercles are very well 
developed, as well, as the two metatarsal tubercles. The outer 
tubercle is twice as large as the inner. I have noticed the 
presence of a very distinct tarsal fold. 

The coloration of the individuals is worthy of detailed, descrip¬ 
tion owing to the marked differences between males ami females. 

The type specimen, a male, figured by Boulenger, is uniformly 
brown, with some indistinct spots on the limbs; the throat is 
black. Two other male specimens show the same coloration, but 
two male specimens from La was, Brunei, are somewhat different. 
The body shows, besides the dark brown, some light brown 
markings, which form indistinct coarse vcrmicula.fions. The limbs 
are yellowish brown, and present also lighter am! darker parts 
more or less distributed in transverse bunts. 

The females labelled ,v Sarawak,” one of which is figured on 
PI. II. fig. 1, are distinctly bicolor (yellow and black). The ground 
is black with small venuiculations or round yellow spots (in 
the latter case especially on the sides of the body). The head, 
the back, and the limbs show also these vermiculations. The 
spots are a little broader on the anterior part and on the sides of 
the head. The lower part of the body and of the limbs is 
generally dirty grey or uniform yellowish. The border of the 
lower lip often shows yellow spots, 'idle inferior part of the feet 
is brown. The females have, generally smaller and less numerous 
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dorsal tubercles than the males. The females from Tandjong 
(S.E. Borneo) and from Akar Elver (Sarawak) show the typical 
coloration above described. 

A female specimen from Mt. Kuala Lumpur (Selangor) shows 
an interesting variation. The general colour is a dark grey, 
approaching brown. The upper part of the head, of the hack, 
and of the tibia shows no yellow spots, but the sides of the body 
and of the limbs, as well as the upper part of the thighs, have 
round or oval spots pretty distant from one another. These spots 
are of a hue yellow colour, with brown border. Similar but 
longer spots may be found on the throat and on the anterior 
part of the chest. 

A female from Akar River (Sarawak) shows irregular and in¬ 
distinctly distributed spots. The yellow colour is prevalent on 
the back; the sides are marbled yellow and black; the belly is of 
a dirty yellowish colour. 

The following are the dimensions of two individuals from 
Sarawak found pairing, the female in the act of spawning:— 

<5 • $ * 

Length from snout to vent... 5*65 cm. 9*8 cm. 

„ of hind limb . 7*65 „ 13*7 „ 

„ „ fore limb. 4*3 „ 6*9 „ 

The eggs of Nectrophyne hosii are oval, 1 millimetre in length; 
they are laid in chains as in Bufo, 

4. Hectophryxe paryipalmata Wern. 

Werner, Yerha.mil. zool.-bot. Gesells. Wien, vol. xlviii. 1898, 
p. 201, pi. ii. ff. 7 & 7 a. 

Examined : the type specimen in the Berlin Museum. 
Habitat: Cameroon ? 

5. Heoxopiieyne everetti Blgr. (Plate II. fig. 2.) 

Boulenger, Ann. Mag. Hat. Hist. (6) xvii. 1896, p. 4.50. 

Examined in the Brit. Mus,:— 

The type specimen ( ? ): Mt. Kina Balu, N. Borneo. 

1 3 specimen: Mt. Penrissen, Borneo. 

In tins second individual the tympanum is quite visible, oval. 
The hind limb being carried forward along the body, the tibio- 
tarsal articulation reaches between the tympanum and the eye, 

6. Hbgtophryne tuberculosa (Gthr.). 

Gunther (Pedostibes tuber culosus), Proc. Zool, Soc. Lonci 1875, 
p. 576, pi. Ixiv. fig. 0. 

Boulenger, Out. Batr. Sal. p. 280. 

Examined in the Brit. Mus.:— 

2 3 type specimens : Malabar, 

The hind limb being carried forward along the body, the tibio- 
tarsal articulation reaches the tympanum. The tipper part of 
the limbs is also covered with tubercles. 
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7. NfiCTornuYNB quentiieki Blgr. 

Boulenger, Cat. Batr. Sal. p. 280, pi. xviii. fig. 3. 

Boettger (JFeclophrym exigua), Abhandl. Bench. ("{(‘.sells. 1901, 
vol. xxv. p. 394. 

Examined in Brit. Mns.:— 

The type specimen from Malang, .Borneo. 

2 young specimens ] £ u - 
2 adult „ j^nnhm^pove. 

2 adult „ from Sirbassen (Natuna Isl.). 

Also the type specimen of Ned. exigurc in the Benckenberg 
Museum : 13a,ram Iliv., 1ST. Borneo. 

In this species, as in others, I have also noticed individual 
variations in the length of the limhs. The hind limb being 
carried forward along the body, the tibio-tarsal articulation 
reaches sometimes the eye, sometimes between the latter and the 
end of the snout. In the typical specimen it does not only reach 
the eye but notably behind it. 

Establishing a, comparison between the type of . Ax.ctophryu'p 
exigua Boettger and. young individuals of JS 7 ectophryne, gmnt/wn', 
I have been convinced that these two species are identical. 

The differences are indicated by Boettger as follows : 

4 ‘ Habitus etwas weuiger schlank; Trommel fell kleiner als bei 
IT, gmntheri Blgr.” 

On examining several specimens of i\ r . gumdheri X have noticed 
differences not only in the respective length of the body and of 
the limbs, but also in the respective dimensions of the tympanum 
and of the eye according to age. The young specimens lm-ve 
proportionally a smaller tympanum than the adults. Besides 
individual variations have been observed. Borne measurements 
follow:— 

Type spec. Spec. from Sirbassen, 

Eye. * 3 H) 2 mm. 

Tympanum. 2 1 IT „ 



Specimens 

from Singapore. 

Adult. 

Adult. 

*Juv. JuvuuBn 

9 

l’7b 

1*9 A mm. 

1 

K r > 

1 *3 1 

1 ” W »> 


A young specimen of JV. guMitheri in particular, which is just 
as large as the type of A\ extyua, shows in the general form of 
the body as well as in the colour a striking likeness to the hitter. 

Similar black spots are distributed on the belly, and the 
coloration, yellow and black, on both sides of the bead is identical. 
The limbs show also the same extent of web. 

As, on the other hand, it 'is impossible not to recognise the 
existing relations between the young specimens of A r . gumifieri 
with adults of this species, I believe that ff, ex/tgua may be 
considered a young specimen of N. gumthpri. Very appreciable 
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variations having been noticed between several specimens of the 
latter, the distinction drawn by Boettger between his species and 
that of Boulenger cannot he accepted. 

8. Nectophryne macrotis Blgr. (Plate II. fig. 3.) 

Boulenger, Ann. Mag. Nat. Hist. (6) xvi. 1895, p. 171. 

Examined in the Brit. Mns. :— 

The type specimen (J ) from the Akm* River, Borneo. 

9. Nectophryne sigxata Blgr. 

Boulenger, Proc. Zool. Hoc. Loud. 1894, p. 645, pi. xl. fig. 1. 

Examined in the Brit. Mus.:— 

The type specimen from Rabong Mt., Ivapuas Distr., Butch 
Borneo. 

10. Nectophryne maculata Mocq, 

Mocquard, Le Naturaliste, 1890, no. 82, p. 182; Nouv. Arch, 
Museum Paris, 3 U ser. t. ii. p. 162, pi. xi. fig. 8. 

Examined in the Paris Museum :— 

3 type specimens from Kina Balu, N. Borneo. 

11. Nectophryne tornieri, sp. n. (Plate II. fig. 4.) 

Habit slender. Plead moderate, as long as broad. Snout short, 
scarcely prominent, obliquely truncate, quite as long as the eye; 
canthus rostralis strong. Loreal region vertical, slightly concave 
in the upper part. Interorbital space broader than the upper 
eyelid. Tympanum exposed, vertically oval, about one-third the 
diameter of the eye. The distance between the anterior border 
of the tympanum and the posterior corner of the eye equal to 
half the distance between the anterior corner of the latter and 
the nostril. Fore limb slender, equal in length to the distance 
between vent and tympanum. Fingers moderate, much depressed, 
webbed at the base, dilated and truncate at the end, first a, little 
shorter than second. The hind limb being carried forward along 
the body, the tibio-tarsal articulation reaches the posterior border 
of the eye. Toes half-webbed, but the three distal phalanges of 
the fourth toe free. The tips of the toes less strongly dilated than 
those of the fingers, Snbarticular tubercles well marked. Two 
well-developed metatarsal tubercles, the inner the larger. Skin 
of the upper part of body and limbs covered with numerous small 
round warts, irregularly distributed; the largest situated behind 
the tympanum and on the middle of the back; beneath feebly 
granulate. The granulations are visible on the posterior part of 
the belly and on the under part of the thighs, and disappear on 
the throat. 

Brown above, with darker markings, especially two pairs on 
the back: one between the fore limbs, the other on the sacral 
region. A large lateral dark hand from the eye, surrounding the 
tympanum, which is lighter in colour, and extending on each side 
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of the body. A dark streak from the end of the snout passing 
below the eantlius rostral is, through the eye, and above the tym¬ 
panum to the commissure of the mouth. Loreal region brown ; 
a light spot below the eye between yellowish-brown parts of the 
upper lip. Limbs brownish in colour, with darker markings 
arranged in indistinct large cross bars. Hides of the body below 
the dark lateral band lighter than the back, more or less speckled 
with dark brown. Sometimes a yellowish-brown vertebral stripe 
extending along the middle of the back, from snout to vent. 
Beneath entirely white or with a few small dark spots on the 
throat and belly. 

IIah. Ukami, German East Africa. 2 specimens. 

Dimensions .—From snout to vent, 27 mm.; hind limb, 38 ; 
fore limb, 20; length of head, 9 ; breadth of head, 9*5. 

Named after my colleague, Dr. Tornicr of Berlin, who has 
added much to our knowledge of the herpetologioal fauna of 
German East Africa. 

The figured specimen of this new species is preserved in the 
herpetologieal collection of the Basle Museum, the other lias been 
presented to the British Museum. 

If we now consider the geographical distribution of the genus, 
we notice that most of the species described arc from Southern 
Asia. Borneo is particularly rich. Not less than six species 
have been found on this island, and one of them has been found 
also in the Na.tuna Archipelago (Sirhnssen) and Singapore. New 
discoveries will most likely further extend the geographical dis¬ 
tribution of the other species. But we cannot omit to state the 
fact that up to this date no Neetophryae has been discovered, so 
far as we know, in the other great islands of the Sundn- Archipelago, 
The genus Ncctophryne has representatives also in West Africa,, 
The faunal similarity of that-district with the south-east of .Asia, 
has often been noticed (see Wallace). West Africa, possesses two 
species, and the new species described above shows that the genus 
is also represented in the eastern part of the A frican, continent, 

I conclude with a synoptic tabic for the determination of the 
known species of j\\xtophripw, not taking into consideration 
doubtful species, as e. g. Kedophrym smtdana (Firs.) (Boulanger, 
Cat. Batr. Hal. p, 281). 1 have not been able to examine the only 

existing specimen of this species, which is preserved in the Berlin 
Museum and comes from Borneo. 

Key for the determination of the Specks. 

I. Fingers strongly webbed, very slightly dilated at the end, tlic 

inner quite rudimentary. 

a, Subavticular tubercles present, similar to small lamella)... X. a/m. 

h , Subartieuhu* tubercles absent ....... 2 V. m inera. 

II. Fingers partially webbed, more or less dilated at the end, 
the Inner well developed. 

A. Tibio-tarsal articulation not reaching the end of the snout. 
a. Toes only half-webbed... 


X. iormerh 
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h. Toes more than half-webbed. 

X. A tarsal fold... .A", hosii. 

2. No tarsal fold. 

a. Tympanum hidden . A T . pari'ipahnata. 

/3. Tympanum visible, its diameter less than that of the 
eye ; two metatarsal tubercles. 

* Fingers very slightly webbed at the base, the first 

equal to | of the second . AT everetU, 

» Fingers very distinctly webbed at the base, the first 

equal to about -} of the second . AT tuberculosa, 

*** Fingers -} webbed, the web extending as a. 
margin to their tips; the first equal to X of the 

second. ]S r , (juenlheri, 

y. Tympanum visible, equal to the diameter of the eye; 

only one metatarsal tubercle . AT. macrotis , 

11. Tibio-tarsal articulation reaching at least the end of the 
snout. 

a. Tympanum visible, equal to the diameter of the eye ... A T . signal a. 

b. Tympanum hidden; tibio-tarsal articulation reaching 

beyond the end of the snout. A r , maculata. 


EXPLANATION OF PLATE IL 

Fig. 1. Kectophryne hosii Blgr., p. 59, female. $ nut. size. 1 a. Side view of head. 

2. A Tectophryne everetti Blgr., p. 61, type. Nat. size. 2 a. Side view of 

head, X T*. 

3. Kectophryne macrotis Blgr., p. 63, type. Nat. size. 3 a. Side view of 

head, x'2. 

4 7\Tectophryne tornieri Koux, ]>. G3, type. Nat. size. fa. Side view of 
head, X 14 


'>. On some Bones of tlie Lynx from (.'ales Dale, Derbyshire. 
By W. Storks Fox, M.A., F.Z.R. 

[Received October 25, 1905.] 

(Text-figure 26.) 

Remains of the Lynx have so rarely been found in the British 
isles, that the recent discovery of some in a Derbyshire cave will, 
I hope, be considered to be worth recording. The history of the 
two former finds may be briefly stated. About the year 1866, the 
hinder portion of a skull and the right ramus of the lower jaw of 
this species were discovered in Pleasley Yale, on the borders of 
Derbyshire and Nottinghamshire,and are nowin the Nottingham 
University Museum. Borne fourteen years later a humerus and a 
metatarsal of the same species were found in Teesdale by the late 
Mr. James Backhouse, and are still in his son's museum at York. 

Thus, until the Gales Dale cave was worked, only four bones of 
Lynx had been found in tbe British Islands. I have been unable 
to obtain any information about the excavation in Gales Dale 
previous to 1897, hut my own find there consists of 36 bones and 
teeth of Lynx, about half of this number being metapodials and 
phalanges. 

The cave lies on the west side of Gales Dale, a small dale 
branching from the south side of Lathkil Dale, at a point about 
Proc. Zooi, Socv — 1906, Ton. I. No. V. 5 
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half a mile below the source of the river Luthkil. It is 800 ft. 
above sea-level, and takes the form of u narrow passage, running 
almost One east anil west, in the Carboniferous Limestone. It 
possesses two entrances. The lower one is almost square in 
section, measuring 2 feet 8 indies across and 2 feet 9 indies high. 
By cra wling through this, anil along a passage of similar dimensions, 
for a distance of 64 feet, a dome-shaped cha in her is readied 9 feet 
in height and 4 or 5 feet in diameter. It is into the side of this 
chamber that the second entrance opens, at about 5 feet above 
the floor. This second or upper entrance, almost a perfect oval 
in shape, is 2 feet 10 inches high and 1 foot 8 inches wide. 

For the next 18 feet the cave consists of a passage averaging 
3 feet high and 3 feet wide ; it then widens out into a chamber 
(5 feet long and nearly 6 feet wide. It was in this chamber that 
the bones were found. Beyond this chamber the passage rapidly 
narrows to an impassable fissure. 

In March 1894 I was informed that Lynx-bones had been 
found in the cave; but it was not until the spring of 1897 that 1 
asked and obtained leave to excavate. In the chamber, or den, 
a thin layer of stalagmite was found. First, all the earth-—mixed 
with bones and stones—lying above the stalagmite was removed; 
then the layer itself was blasted, and all that had been sealed up 
by it was cleared away. But, unfortunately, no notes were taken 
as the work proceeded, so that it is impossible to say now whether 
any hones were found beneath the stalagmite. As the contents of 
the cave were dug out, they were carried to a neighbouring spring 
and were there carefully washed in a one-eighth-inch sieve ; and 
in this way even very small bones were secured. 

Both Professor Boyd Dawkins, in his account of the Pleasley * 
Lynx, and Mr. William Davies, when describing the bones from 
Teesdalef, used for comparison the skeleton of the Northern 
Lynx in the British Museum (1230 a). Accordingly, the Gales 
Dale bones have been compared with the same skeleton. 

Of jaw-hones ami teeth Gales Dale has produced :—n right ramus 
of the lower jaw (text-fig*. 2(5 B); the right upper eartiaswial tooth, 
imbedded in a fragment of the maxilla, (text-fig. 2(5 A); the right 
premaxilla containing its three incisors ; and three canines. The 
ramus is incomplete, most of the bone behind the molar tooth 
being absent; and the upper part of the socket for the canine is 

* 1 British Pleistocene. Mammalia/ part iii. pp. 172-170 (Patrontogmplucul Society, 
volume for 1868). 

f c Geological Magazine/ volume for 1880, pp. 340-348. 


Explanation of Text-fig. 2G (opposite). 

Remains of Felts lynx from Gales Dale, Derbyshire. 

A, At Right upper earnassial tooth, outer and lower venvs, p, 08. 

.lb Right mandibular ramus, inner view, p. 68. 

0, O'. Axis vertebra, left lateral and lower veiws, p. 69. 

R. Left os irmominatum, outer view, p. 70. 

E, K\ Proximal end of left femur, posterior and anterior views, p. 70. 

A V, uat. size; T>, E, two-thirds nat. size. 
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very much worn down. When tins hone was found the canine 
was not in sitn>, hut a tooth luis boon placed in the socket, into 
which it exactly fitted. The third premolar is missing altogether; 
and, as the hone has entirely closed over the socket, this tooth 
must either have been lost some time before the death of the 
animal, or it could never have existed at all. The fourth promolar, 
when found, was separate from the jaw, hut the molar was in 
position in the hone. 

Taking into consideration the shrinkage caused by the absence 
of the third promolar, this ramus closely corresponds in general 
outlines with the Pleasley one described by Professor Dawkins. 
The following table of measurements, the last two columns of 
which are taken from 4 British Pleistocene Mammalia/ shows this 
correspondence. The measurements throughout are given in 
inches and tenths. 

The total length of the canine now fixed in the jaw could not 
he measured; and as the tip is broken ofl‘, the original height; of 
the crown must remain uncertain. But the two odd Gales Pale 
canines are respectively in length : L*()5 ins. and lb ins., whereas 
the Plcasely specimen is 1*85 ins.; and - the height of the crowns 
of these two Gales Dale teeth is exactly the same as that of the 
right lower ramus of Felds lynx {borealis) in the British Museum, 
namely, *8 inch, as compared with *75 inch in the Pleasley 
animal. 

Measurements of right ramus of Lower Jaw. 


1 

| F. k/me. 
i Cal ok Dale. 

F, 1//U.Y. 
Pleasley. 

F. h/m' 
(borealis). 
Brit. Alas. 
1230 a. 

Circumference behind M. 1 . 

2‘37 

2 2 

2*0 

„ before Pm. 3. 

*a*u 

2T 

2*0 

Autero-posterior extent of M. 1 . 

*<w 

*05 

•*« 

Antero-transvarse „ ,, . 

*25 

*20 

*25 

Postern-transverse „ „ . 

■aa 

*21 

*23 

Height of crown of M. I . 

•<u\ 

| *35 

*35 

Anfero-posterior extent of Pin. f . 

*5 

*10 

*1B 

Antero-trnnsverse „ . 

•18 

1 *10 

•10 

Postero-trnnsverse „ „ . 

•27 

*27 

'23 

! Height of crown of Pm. 1- . 

•at 

i *35 

i 

*35 


The measurements of the upper carnassial (text-fig. 26 A) and 
of the incisors show that there is very little difference between 
the Gales Pale teeth and those of F. lynx {borealis), 

* As Pm. 3 is lacking m the Pales Dale specimen, the measurement is taken behind 
the socket of the canine. This absence of Pin.'3 accounts for the relatively small 
circumference here. 
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Measurements of Right Upper Garnassial Tooth = Pm. 4. 



F, lynx. 

Pales Dale. 

F. lynx (borealis). j 
Brit. Mus. 1230 a. 

Antero-posterior extent . 

*73 

*72 

Autero-transvcrso extent . 

*35 

*30 

Postero-transverso extent . 

*2l3 

*23 

Height of crown . . 

*39 

Ml 

Measurements of Upper Incisors (imbedded in r 

ight prema.xilla) 


F. h/u.r. 

j 

j F. lynx {borealis), i 


Cales Dale. 

i Brit. Mus. 1230 a. j 

i 

Length of series . 

*31. 

I *33 

Maximum across crown of T. 3 . 

■is 

*18 

„ hack to front of I. 3 . 

*21 

•20 

Height of crown . 

*27 

•27 j 

j 


There were two portions of bones of the fore liuib in this cave, 
namely, the shaft and distal end of a humerus and the proximal 
end of an ulna. As the hones of the British Museum skeleton are 
wired together, it is practically impossible to measure the anconeal 
fossa of the ulna; but, so far as could be seen, the Gales Dale 
fragment agrees in form with the corresponding part of the 
skeleton in question, though it is somewhat larger. 

An axis vertebra (text-fig. 26 0) from Gales Dale agrees gene¬ 
rally with that of the Northern Lynx (B.M. 1280 a), and only 
differs to an extent which might be expected in the bone of a 
rather larger and more powerful animal. 


Measurements of Axis Terfel>ra. 


i.. , . 

F. lynx. 
Calcs Dale. 

' F, lynx (borealis). 
Brit. Mus. 1230 a. i 

1 Base of odontoid process to inferior posterior 



margin . i 

* 1*23 

1*34 : 

| Minimum transversely .. j 

*84 

*78 | 

Extreme length of neural spine.! 

1*71 

1*15 ! 

i____ 1 


* The inferiority of length here is due to the absence of the epiphysis. 


The Gales Dale humerus appears to have belonged to a more 
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powerful animal than F. lynx ( borealis) in the British Museum 
and the dweller in the Teesdale cave; for in it the deltoid ridge 
is strongly developed, hut is not markedly so in the other two 
specimens. The supinator ridge is prominent in all three. If: 
the Gales Dale bone had been complete it would have exceeded 
the Teesdale one in length. 

In the following table the last two columns are taken from 
Mr. Davies’s article. 


Measurements of Humerus. 



F. lynx. 
Calcs Dale. 

F. lynx. 
Teesdale. 

F. lynx (borealis). 
Brit. Mus. 1230 a. 

Transverse diameter of distal end... 

1-5(3 

1*40 

1*50 

„ „ trochlea,. 

1-08 

•87 | 

TO.) 

Smallest circumference of shaft. 

2*05 

1-75 

1 75 

.... 





One nearly perfect left os iunominatum (text-fig. 26 D) and a 
fragment of a right-side one do not appear to have belonged to 
the same animal, for the fragment seems to belong to a less recent 
date than the other, and to a larger animal. The bone from the 
left side lacks only the epiphyses on the extremities of the ilium 
and ischium. It has the roughened ridge above the acetabulum 
more pronounced than the corresponding hone of the British 
Museum skeleton, and is generally rather heavier in build, but in 
all other respects the two are exactly similar In every detail. 


Measurements of Os iunominatum. 



F. h/ux 
(left). 
Tales Dale. 

F. lynx 
(right). 
Tales Dale, 

F. It/ ax 
(borealis) 
Brit, Mus. 
1230 a , 

Minimum circumference of ilium. 

MS 

271 

2*24- 

Minimum across ilium (from pubic to ischial 




surface) ..... 

•90 

TJ2 

*00 

Minimum circumference of ischium (between 




acetabulum and ischial tuberosity) ‘ . 

TOO 

2T)5 

1*71 

Across acetabulum ... 

*70 

‘81 

‘8,1 

Maximum length—between extremities of 




ilium and ischium . 

*5’90 


0*18 

- . - . . . . . 





The apparent shortness is clue to the loss of the epiphyses. 


The hind limb is represented by two fragments of femur, 
namely, the proximal end and part of the shaft of one from the 
left side (text-fig, 26 E); and the head of another, also from the 
left side. The larger fragment is perfect'except that the lesser 
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trochanter is broken off. It is distinguished from tlie corre¬ 
sponding bone .of tlie Northern Lynx (B.M. 1230 a) by the 
greater development of the ridge which travels down the outer 
side of the shaft from the great trochanter. 

Measurements of Left Femur. 


Maximum width at proximal end . 
„ ,, of head . 


(Circumference of shaft, taken 3 ins. from 
proximal end* . 


; F. lynx 
F. lynx. | F. lynx. 1 (borealis). 
Calms Dale. 1 Calcs Dale. Brit. Mus. 

i , 1230 a. 


1-89 

*82 


‘83 


1*02 

*78 

2*0 


# In the B.M. specimen this was the minimum circumference. 


There are live tarsal bones, including an astragalus and a 
ealeaneum; and also one carpal—which 1 take to be a, pisiform, 
though it differs somewhat from the pisiform of the Northern Lynx. 

Of metapodial hones there are two complete metacarpals. 
namely, the second of the right and the third of the left maims; 
one complete metatarsal (nit.. 5—left), and another lacking the 
distal end (mt. 5—right). Besides these there are two fragments, 
which are specially interesting owing to their size and stoutness 
of build. A comparison with Mr. Davies’s measurements of the 
Tees dale and British Museum metatarsals is misleading, but is 
given for what it is worth. 


Measurements of Metapodials. 



F. lym\ 

F. lynx. 

F. lynx , 

F. ly nx , 

F. lynx. 

! F. lynx. 

F. lynx 


me. 2. 

me. 3. 

mt, 5. 

mt. 5. 

j mt. 3. 

(borealis). 


(.’ales 

Calcs 

Calcs 

Calcs 

Calcs 

L , , 

Brit, Mus. 


Dale. 

Dale. 

I hili*. 

Dale. 

Dale. 


1230 a. 

Length ... 

Transverse diameter, 

2*75 

2*91. 

3*50 



1 3*80 

l 

i 

4*07 

(proximal mid) ... 
Transverse diameter 

*58 

*17 

*47 

*52 


i *45 

| 

*55 

(distal end). ! 

Least circumference 1 

*51 

*48 

*41 


*51 

*48 

| 

*o 2 

of shaft; . 

*93 

; *‘)3 

*80 

i *85 


i 



The measurements of the phalanges, taken in order of size, are 
as follows:— 

a. First series—proximal ends bifid : 

IT)5; 1*55; 1*50; 1*25. ' 

h. Second series —distal end on the twist: 

1*25; 1*10; 1*08; 1*08; 1*07; 1*03. 
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There is also a, terminal phalanx. 

in form these phalanges are similar to those of the correspond in g 
series in the British Museum Lynx. In that skeleton the longest 
and stoutest phalanx is that which articulates with the third 
metatarsal hone and measures 1*71 inches; hut it is not nearly 
so stout in build as the (dales Dale phalanx, which is 1 ‘(>5 inches 
long. Moreover, the British Museum horn? in question is rounded 
on the under side, whereas the Gales Dale one widens out into 
ridges at the distal end on the under side. 

Measurements of Metapodials of F. lynx {borealis), 

Brit. Mas. 12110 A. 



Left 

maims. 

Left 

pes. 



me. 2. 

-.... 

| me. 3. 

mt. 2. mt. 3. 

ml. 1, 

i 

! mt. 5. 

Lun^tl) . 

i Transverse diameter 

2*7 

3*0 

1 

37 4*08 

41 

3'7 

i 

(proximal end) .. 
i Transverse diameter 

*55 

*45 

*4 *52 


*31 

(distal end). 

S Least eircmvifereneo 

*42 

* ,4:i 

*5 *5 

•44 

! *41 

of slintt . 

*8 

; *8 

*92 1*03 

•05 

*72 

i 


In the British Museum skeleton the longest phalanx of the 
manus is that which articulates with the third metacarpal, and it 
measures 1*62 inches. 

The other mammalian bones found with those enumerated 
above throw no fresh light upon the question of the period at 
which the Lynx lived in this country. They include Wild Cat, 
Fox, and another species of Cants (probably ’Wolf), Badger, II are. 
Babbit, Water- Vole, Bank-Vole, Sheep, Goat, and Ox. 'Wild Oat 
is represented by a fragment of the left ramus of the mandible, 
containing the third and fourth promolars and the first molar. 

Mr. E. T. Newton, F.B.8., kindly identified the bird and 
amphibian bones, which are as follows ; - small Domestic Fowl 
(or possibly Pheasant), small Grouse, Haven, Jackdaw, Kestrel, 
Common Gull, Toad, and Frog. 

Among the unidentified hones is the pvenmxilla, of a beta! 
carnivore, and a, number of phalanges of a, very young or 
Petal animal. 

In conclusion, I desire to thank Dr. 0. W, Andrews for the 
practical advice and help which he has given with regard to the 
identification of the mammalian hones. And my thanks are also 
due to Mr. Newton for the assistance given by him, as already 
mentioned. 
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February G. 1906. 

G. A. Boulexger, Esq., F.R.S., Tice-President, 

* in the Chair. 

Mr. Frederick Gillett, F.Z.S., exhibited a ease of mounted 
cubs of the Timber-Wolf (Cams occhientails) which lie had 
obtained in the Province of Keewatin, Canada. He remarked 
that this wolf though abundant in that district seldom showed 
itself, being seen only occasionally in the winter and scarcely 
ever in the summer. 


Dr. 0. W. Andrews, F.Z.S., exhibited and made remarks upon 
some restored models of the skulls and mandibles of MveritheHum 
and Pakeomastodon . The models were prepared by Mr. F. 0. 
Barlow from the original specimens collected from the Upper and 
Middle Eocene beds of the Fayum, Egypt, and now preserved in 
the British Museum and the Geological Museum, Cairo. 


Dr. Walter Kidd, F.Z.S., exhibited lantern-slides of sections 
of skin from the palmar and plantar surfaces of twenty-four 
species of Mammals, and the plantar surfaces of seven species of 
Birds. The functions of the papillary ridges and the papillary 
layer of the cerium in connection with the sense of touch were 
alluded to. 


The following papers were read :— 

1. Notes on the Histology and Physiology of the Placenta 
in Ungulata. By J. W. Jenkinson, M.A., D.Sc., 
Assistant to the LInaere Professor of Comparative 
Anatomy, Oxford. 

[Received November 27,1905.] 

(Plate III * and Text-figures 27-33.) 

Our knowledge of the minute anatomy of the Ungulate 
placenta may be said to have begun with the publication in 1882 
of Bonnet’s paper on the constitution of the so-called “ uterine 
milk” in these mammals. According to Bonnet, the uterine 
milk of the Sheep is a yellow viscid mass like pus, and consists of 
a granular coagulable matrix full of masses of degenerating cells 
and nuclei, of red blood-corpuscles, and of leucocytes which have 
emigrated through the uterine epithelium. It also contains 
small rod-like or needle-shaped bodies—the “ Stabchen ”— of 
an albuminous substance, and fat and cliolesterin may be demon¬ 
strated in it. 

As this author rightly insists, this material forms a very 
* For explanation of the Flute, .see p, 96. 
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valuable food for the developing foetus ; not only can the troplio- 
blast be shown to be absorbing fat even while the blastocyst is 
still floating freely in the lumen of the uterus, hut the cells of 
this foetal membrane are also phagocytic and actively ingest the 
solid particles of the uterine milk. This food-material is of 
maternal origin; fat is secreted by the uterine epithelium and 
glands, the red blood-corpuscles are extravasated from superficial 
capillaries, while the leucocytes emigrate through the epithelial 
cells, the Stahchen are formed by the cells of the maternal epi¬ 
thelium, and the degenerating cellular masses result from the 
extensive disintegration of epithelial and suliej)ithelial tissue. 

More recently the studies of Kolster on the placentation of the 
Horse, Cow, Sheep, Pig, j too-deer, and Red-deer have thrown 
additional light on the mode of manufacture of this valuable food- 
supply. 

This author, while fully corroborating Bonnet’s account of the 
secretion of fat in the (v\Tra-(a>tylmlonary uterine (‘pit-helium 
and its glands, and of the copious (‘migration of leucocytes through 
the epithelium during the greater part of gestation, has given a 
more detailed description of the histological nature of these and 
other processes. In fat-secretion the outer end of the cell with 
the fat-globules it contains is protruded into the lumen of the 
uterus or of the gland, pinched off, and ejected ; exactly the same 
process, which evidently resembles very closely the formation of 
milk in a mammary gland, occurs in the secretion of fat in the 
crypts of the maternal cotyledons. The fat so secreted is quickly 
absorbed by the tropholflast. 

Another very interesting phenomenon described by Kolster 
is the production by the glands of a 6i cellular secretion,” in 
addition to the thin coagulable liquid substance usually found 
in them ; here and there small tracts of the epithelial wall 
become invaginated into the gland-lumen, and being cut oil 
degenerate and are ejected by the mouths and added to the 
uterine milk. The epithelial cells so cast out are often accom¬ 
panied by connective-tissue corpuscles and leucocytes. .Bonnet 
has recently demonstrated a similar u cell-secretion ” in the 
uterine glands of the hitch. These ejected gland cells form 
a very Important though not an only source for the cellular 
constituents of the milk. Considerable masses of disinte¬ 
grating maternal tissue are added to the whole, as well as 
quantities of red corpuscles. All this material is ingested by the 
pha.goeyetic trophoblast; the foetus is thus able to obtain a large 
amount of protcid food and—from, the red corpuscles—-tlm 
essential iron as well. The result of the iutra-trophobluatie 
digestion of the hannogTobin is the formation of pigment-masses 
in the cells of this layer; these masses will sometimes give an iron 
reaction, hut usually not. The pigment was not further investi¬ 
gated by Kolster. A very similar pigment is formed by the 
extravasation of blood from subepitlielial capillaries at the time 
of heat, the blood-corpuscles being taken up by wandering cells 
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and digested ; as a result pigment appears in tlie cells, wliile iron 
can be demonstrated in the thud in the uterine cavity, 

A recent examination of a fairly complete series of stages of 
the placentation of the Cow and Sheep has enabled me to confirm 
Kolster’s valuable observations in all essential particulars: the 
secretion of cells in the uterine glands, the secretion and absorp¬ 
tion of fat in the cotyledons (I have never succeeded in finding 
fat in the extra- cotyledonary uterus, though it is abundant in 
the overlying trophoblast), the disintegration of large masses of 
maternal tissue, the extravasation of red corpuscles and their in¬ 
gestion by the trophoblast with consequent formation of pigment, 
the emigration of leucocytes through the uterine epithelium,—- 
certainly all occur in the manner described by this author. At 
the same time there are one or two small points on which I am 
unable to agree with him, such as the disappearance of the epi¬ 
thelial cilia and the mode of formation of the accessory cotyledons ; 
and others where his description or figures are deficient—the 
histology of the trophoblast, for example. Further, the pigment 
was not examined spectroscopically by Keister, and neither 
Roister nor Bonnet has paid the slightest attention to a highly 
important substance, the glycogen of the placenta. Lastly, I Lave 
made one or two interesting observations oil the anatomy of the 
“diverticulum allantoid is” and on the origin of the allantoic 
bodies or hippomanes. 

My material includes pregnant uteri containing embryos of from 
4 cm. to 60 cm. in length in the case of the Cow, from 14 cm. 
long to full time in the case of the Sheep, of the after-birth foetal 
membranes of the Cow, and non-pregnant uteri both virgin and 
post-partum. 

The preservative fluids used were aceto-corrosive, picro-corro- 
sive, Flemming, and 90 per cent, alcohol. It may be pointed out 
that for the proper preservation of the maternal epithelial tissues 
it is essential that the uterus should he pinned out, with the 
overlying trophoblast and allantois, before it is placed in the 
fixative. 

1. The Formation of Accessory Cotyledons. 

It is well known that in the Cow and Sheep the maternal 
cotyledons are formed in certain definite areas which can be dis¬ 
tinguished in the virgin uterus (even of the unborn uterus) as 
rounded prominences of the mucosa—the cotyledonary caruncles, 
These caruncles consist of a dense mass of vasifactive sub-epi¬ 
thelial connective tissue, and are covered by a columnar epithelium 
continuous with that which lines the rest of the uterine caviby. 
They contain no glands. 

After impregnation has taken place the caruncles are converted— 
upon the attachment of the blastocyst to the uterine wall—into 
the maternal cotyledons, becoming pitted by the crypts in which 
the foetal villi lie. The number of cotyledons thus formed is 
therefore predetermined and definite ; hut in addition to these 



7fi I) It. J. W. JEN KINSON ON THE [Feb. (), 

principal ones accessory cotyledons of smaller size are formed in 
the intervening regions throughout the later periods of gestation. 
The exact mode of their formation presents some points of 
interest. 

Tiie process has been thus described by Roister: 44 Die erste 
Anlage eincr solchen aceessorisclmn Placenta aussert sicli darin 
dass eine nicbt ail zu weite void a us einer einfachen Uhorionzotte 
hervorgehenden Epitheltasche in die subepith elude Kernschicht 
hineinwaclist.” With this account I am obliged, in two respects, 
to disagree : in the first place the new crypt is not formed under 
the influence of an ingrowing villus, and in the second it does 
not, in the first instance, grow down into the subepithelial tissue. 
By carefully preserving maternal and foetal tissues together, the 
exact mode of origin of the structures can be made out without 
difficulty (text-figs. 27 a-~e). 

The first sign of such an accessory crypt (in the Cow) is to be 
found in the pitting of the uterine epithelium, the underlying 
subepithelial tissue remaining perfectly smooth and taking no 
part in the process. The cells which line the bottom of these pits 
are shorter, the cells which make their sides rather taller than 
the cells of the surrounding unmodified epithelium, It may be 
noticed that mitoses are frequently met with in the cells of those 
pits, though rare in other parts of the epithelium (text-figs. 27 u, c). 

Presently, the under layer of connective tissue still remaining 
perfectly smooth, a few wandering cells make their way through 
into the walls of the pit (text-fig. 27 h), and this is soon followed 
either by the formation of connective fibres around these 
wandering cells or by the extrusion of fibres from the layer below 
(text-fig. 27 c), A small pitted area—with connective tissue and 
capillaries in the walls of the pits—thus becomes raised above 
the general level of the uterine surface (text-fig. 27 c) and by a 
continuation of the process a cotyledon is formed. Only after the 
pits have attained a considerable degree of development do the 
foetal villi begin to dip into them ; that this is the case is very 
clearly shown by the fact that while the pits are being formed 
the ovexiying tropboblast is absolutely smooth and non-villons. 

The cells of the pits, like those of the general epithelium, are 
at first ciliated (though tin's is denied by Keister) and more or less 


Explanation of Text* fig, 27 (opposite), 

[Note. — 1 Text-figs. 27,28, 29, <% SI are from drawings made with the Camera 
liucidu, obj. Zeiss 2 mm. achr., o<\ comp, 4.J 

Details of the formation of an accessory cotyledon iu a Cow’s placenta of 
the 0th month. 

Fig. a. A small epithelial pit is formed; fig. b, the wall separating two pits is 
growing up above the level of the surrounding epithelium. The underlying 
connective-tissue layer is at present quite undisturbed; iig. c, the connective 
tissue begins to grow up into the pit or crypt-wall. Notice the mitoses. 

Fig. d shows the somewhat cubical "but still ciliated epithelium lining a crypt in 
one of these newly formed accessory cotyledons; and fig. e the continuity of the 
ciliated with the modified vacuolated epithelium of u rather older crypt. 
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columnar, but as the pits develop the lining cells lose their cilia, 
become cubical, and exhibit a fatty vacmolation of their cytoplasm 
(text-fig*. 27 e). At no stage, however, in the formation of these 
accessory cotyledons is the continuity of the cells lining the crypts 
with the general uterine epithelium ever lost; on this matter 
sections of properly preserved material do not allow of a moment’s 
doubt. 

Whether the epithelium lining the crypts of the principal 
cotyledons is also derived in like manner from the epithelium 
covering the cotyledonary caruncles, is a point which can only he 
definitely settled by an examination of the early stages of 
formation of these organs. Apart, however, from the analogy of 
the accessory cotyledons, strong evidence can he brought forward 
in favour of such a view. In both the Oow and the Sheep the 
epithelium lining the crypts, however much altered it may he, and 
in the Sheep the alteration is very great, is still continuous at the 
edges of the cotyledon with the unmodified epithelium outside: 
this can be made out with the very greatest ease in the case of 
even the oldest and largest cotyledons of the Sheep, not quite so 
obviously in the Oow. In passing from the extra-cotyledon a-ry 
columnar cells (PI. III. fig. 7) to the flat cells which line the 
crypts, all transitional forms can be found uninterruptedly adjacent 
to one another (text-fig. 28). The cells become cubical, then flat, 
and finally extremely attenuated. Further, places may be found 
in the crypts where this extreme alteration of the cells has not 
occurred; small nests of cells were to be seen, particularly at the 
summits of the crypt-walls and in the deepest portions of their 
cavities, in which the cubical or even the columnar form is still 
preserved; and it is interesting to notice that it is from these 
patches that new diverticula are given off by the solid ingrowth 
of masses of cells, in which a lumen is subsequently developed, 
into the connective tissue below (text-figs. 29 a-e, p. 81). 

So far as my own knowledge goes, I am able to support fully 
XvolstePs contention that in the principal as in the accessory 
cotyledon the crypts are lined by a. secretory epithelium which 
arises by modification of the cells which clothe the surface of the 
non-pregnant uterus. 


2. The Ili&toloyy of the Trophohlast. 

(a) The trophohlast consists in the extra,-cotyledonary regions 
of rather tall columnar cells; the outer ends are protruding and 
apparently amoeboid, the cells themselves, as Kolster and Bonnet 
have recognised, decidedly phagocytic. At the bases of the villi 
very tall columnar cells are found (PL III. fig. 1), which are the 
principal agents in the ingestion of extravasated maternal red 
corpuscles, as haemorrhage of the maternal capillaries takes place 
most frequently at the summit of the walls separating the main 
crypts. On the villi the cells are more cubical. It is noteworthy 
that the foetal capillaries make their way into the trophohlast and 
are often separated from the uterine lumen by only the thinnest 
of cytoplasmic partitions. 
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(/3) In addition to these typical cells I have found in the Oow 
(dements which look remarkably like goblet-cells. They are to be 
Keen (PI. III. tig. 8, <jl.) wedged in between the ordinary cubical 
cells which cover the villi. Each cell contains a goblet-cavity 
filled with a granular eoagiiliun; the nucleus is small and pressed 
against the side of the goblet. I have not succeeded in getting the 
granules to stain with nmei-carmine or muchannatein. 

(y) The large oval binueleate cells (PI. III. fig. 8, bL), found in 
both the extra-cotyledon ary trophoblast and upon the villi, have 
been described by both Bonnet and Kolsfcer, Each cell has a very 
definite superficial membrane, a dense finely granular cytoplasm, 
and two large oval nuclei provided with a rich reticulum of coarse 
chromatin granules and two or more plasmosomes. The nuclei 
may divide mitotically. 

According to Kolster, these cells are maternal leucocytes which 
have migrated through the uterine epithelium, grown at the 
expense of the cell-debris accumulated in the lumen uteri, doubled 
their nuclei by amitotic division, and become incorporated in the 
trophoblast. It is true that these or closely similar cells arc 
occasionally found free between the tVetal and maternal tissues ; 
but apart from that I do not believe there is the least evidence 
for the view put forward by Kolster. That leucocytes migrate in 
large numbers during gestation through the maternal epithelium 
and are found in the “ uterine milk ” is certainly an indisputable 
fact; these cells are, however, far larger than any leucocytes that 
I have ever found, and quite dissimilar to any that I am acquainted 
with. Moreover, Kolster does not figure a good series of the 
alleged intermediate stages between the unmodified white corpuscles 
and these very peculiar cells. The question must remain an open 
one until the mode of first appearance of these elements in the 
unattached blastocyst has been ascertained A 


3. The u J)irerticula Attantohlis” 

The ends of the chorionic sac—placed in the cornua uteri, - are 
produced into long, tapering filaments, supposed by the earlier 
embryologists to be diverticula of the allantois pushed through 
perforations in the chorion. Bonnet has shown (for the Sheep) 

* Asslieton has now shown that these cells are of fetal origin. See postscript to 
this paper. 


Explanation of Text-fig. 29 (opposite). 

Sheep.—Formation of new crypt-cavities by the downgrowth of cell-masses from 
patches of unmodified—not flattened—epithelium. 

In fig. a the solid downgrowth is. shown in continuity with the crypt epithelium ; 
in fig. b it is cut across; in tig, e it has a lumen communicating with the crypt- 
cavity above; in fig. d the lumen though well-developed is not yet open ; and 
in fig. e the lumen is as yet exceedingly small. 

All the figures taken from the basal crypts of a cotyledon of a betas measuring 
14 cm. (3rd month according to Kolster.) 
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that in these terminal processes the chorion as well as the 
allantois is involved; according to this observer, the chorion is here 
not vascular, and quickly degenerates and crumples up; it is then 
64 von gelblich kasigem Aussehen,” a very apt description of its 
appearance. 

Text-fig, 30. 



Section through one side of the chorionic ring and base of the diverticulum allan- 
toidis of the Sheep, d.a .; the degenerate trophohlast and degenerate allantoic 
epithelium arc indicated in dotted outline, At the base of the diverticulum 
allantoidis its connective-tissue lamella passes between the two muscular 
sphincters (sph.) to join the thick connective-tissue of the chorionic ring; here 
the allantoic epithelium (all.) and the trophohlast (tr.) are intact, b.v blood¬ 
vessel. 

Sections (text-fig. 30) show that outer trophoblastic and inner 
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allantoic epithelium are alike involved in the process of degenera¬ 
tion, the disintegrating cells being added to the mass of uterine 
milk in which the twisted crumpled filament is embedded, all, 
indeed, that remains is the fibrous connective-tissue lamella which 
separated the two epithelial layers. 

The structure, however, to which I wish here to draw attention 
is a thickened fibrous ring which lies at the base of the terminal 
filament and surrounds the narrow aperture by which the central 
communicates with the terminal portion of the allantoic cavity. 
The ring arises by a dense local hypertrophy of the connective 
tissue (splanchnopleuric and somatopleuric) separating the epithelia 
of the allantois and troplioblast: on the central side of the ring- 
blood-vessels (b.v.) are found in this connective tissue, and the 
two epithelia (tr. and cdl.) persist; on the terminal side the 
epithelia degenerate and the blood-vessels are absent, the supporting 
lamella of connective tissue alone remains. This lamella springs 
from the thickened “ chorionic ring,” as I will call it, and at its 
base are two rings of muscular tissue forming a sphincter (sph.), 
which apparently serves to prevent the escape of allantoic fluid 
after the disintegration of the terminal portion. 

The figure, in which one half of the chorionic ring only is shown, 
is taken from a section of the membranes of an embryo sheep 
measuring 27 cm. (last month of pregnancy). 

4. The Distribution of Glycogen in the Placenta. 

The presence of this body in the Ruminant foetal membranes 
did not escape the notice of its discoverer, Claude Bernard. 

Bernard showed that the rounded or irregular, flattened or 
papilliform bodies with which the internal surface of the amnion 
is covered contained large quantities of glycogen, the quantity 
increasing up to about the fifth month of gestation and then slowly 
diminishing towards the end ; with the diminution of the glycogen 
he described a fatty degeneration of the amniotic bodies and the 
deposition of crystals of calcium oxalate. He further demonstrated 
the presence of glycogen during the earlier stages of pregnancy 
in many embryonic tissues—the skin, lungs, intestinal viili, uterus, 
bladder, ureters, renal tubules, and muscles ; not, however, in the 
liver until late in foetal life, when it had disappeared from the 
other organs. Bernard regarded the amniotic bodies as a store¬ 
house of reserve carbohydrate, and pointed out that the percentage 
of sugar (dextrose) found in the amniotic fluid steadily increased 
as the glycogen in the amnion diminished. 

Creighton has stated that glycogen may be found also in the foetal 
cartilages, especially during bone-formation, and in the choroid 
plexuses of the brain. 

To these facts I am able to add but little. I have, however, 
succeeded in finding glycogen in the uterine epithelium, both 
superficial and glandular (in the Cow), and in the subepithelial 
connective tissue in the Sheep, and further in the uterine milk. 

6 * ''' 



84 


DR. J, W. JENKINSON ON THE 


[Feb. 6, 


Moreover, it occurs in the trophobkst, in the connective-tissue 
cells of the chorion, and in the allantoic epithelium. It appears to 
be absorbed mainly by the extra-cotyledonary trophobkst, if not 
entirely so. I have not found it in the villi. 


Text-fig. 31. 



a and ft, Amniotic epithelial thickening of a Cow of 4 months Notice the abundant 
glycogenic validation, a, the superficial; b y the deep strata. 

c. Glycogenic epithelium of the allantoic stalk. (Length of foetus 30 cm., 5th month 

according to Kolster,) 

d, e, Glycogenic connective-tissue cells in the walls of one of the umbilical blood¬ 

vessels of the same foetus as the last. 

The only other case, which I am aware of, in which glycogen 
has been found in the uterine epithelium is the human uterus. 
Langhans has described it here in the cells of the superficial 
epithelium and of the glands. It occurs, of course, in abundance 
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in the subepithelial tissue of the Rodent uterus (Mouse and 
Rabbit), and in the former animal is absorbed and stored by 
special trophoblastic glycogenic cells in much the same fashion as 
by the amniotic bodies of the TJngulata. 

The glycogen secreted by the Ungulate uterus is, however, not 
nearly sufficient to account for the very large quantity found in 
the body and adnexa of the foetus; most of this must be formed 
synthetically. 

Finally, J have ventured to give figures (text-figs. 31 a, h) of 
the stratified epithelium of the amniotic bodies. The lowest layer 
is cubical; this is succeeded by sheets of polyhedral cells, which 
become larger and flatter towards the surface. 

All the cells, even the cubical cells of the bottom layer, are 
vacuolated with glycogen. The vacuoles are separated by ex¬ 
cessively delicate walls ; these may break down and the cell thus 
become converted into a bag containing but one large mass of 
glycogen. In older stages, when the glycogen is used up, the cells 
become flattened and the nuclei stain faintly. 

Text-figs. 31 c-e show the glycogenesis in the epithelium of the 
allantoic stalk, and in the connective-tissue cells of the coats of 
the umbilical blood-vessels. 


5. The Pigment of the Placenta. 

Roister has very rightly emphasised the great physiological 
importance of the ingestion of extravasated maternal red cor¬ 
puscles by trophoblastic cells. The hemoglobin so taken up is 
digested and split into an iron-containing and an iron-free 
constituent. The former is carried away by the foetal blood-vessels 
and stored up in large quantities, principally in the liver of the 
embiyo, as a reserve to be used during lactation*, as the milk 
contains little or no iron. The latter is deposited in the cells as 
a pigment, occurring in such quantities as to give— especially in 
the later stages of gestation—a deep brown colour to the foetal 
cotyledons. 

The extravasation, and consequently the ingestion, of blood- 
corpuscles takes place mainly in the cotyledons ; the haemorrhages 
occur principally at the summit of the walls separating the 
primary crypts, and the trophoblastic cells, which are actively 
concerned in the ingestive process, are the long columnar elements 
which lie at the bases of the large villi. 

The stages of ingestion and digestion of the blood-corpuscles are 

* Bunge lias shown that the percentage of iron in the new-born puppy (’72 per 
cent, of the ash) is six times as great as that in the dog’s milk (*12 per cent.), and 
further that the proportion of iron in the new-born puppy is five to nine times that 
in the adult dog. Of the assimilation of iron by the foetus Bunge remarks; “ If 
the bulk of the organic compounds of iron were afforded by the mammary gland, it 
might become a prey to bacteria in the alimentary canal before it had time to be 
absorbed. But if it enters the infant organism through the placenta its safety is 
assured,” 
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as follows:-—The cells in question have outwardly-protruding 
amoeboid processes, by which the} 7 engulf the corpuscles (PL III. 
figs. 1-3); the ingested corpuscles are often so numerous as to 
almost entirely fill the body of the cell. Inside the cell the 
corpuscles—often aggregated in small clumps (fig. 3)—become 
gradually paler, and change their staining reaction and their form, 
In picro-nigrosin the freshly-ingested corpuscles, like those 
outside, take up the picric acid, but gradually gain a stronger 
affinity for the nigrosin, and stain blue or grey; at the same time 
their shape becomes irregular. These irregular masses seem to be 
enclosed in small cavities or food-vacuoles. Presently small 
granules of a yellowish-brown pigment are seen to have been 
deposited on the surface (fig. 5) of the included masses, and this 
process continues until the whole is converted into an irregular 
dark brown mass (fig. 6). Both freshly-ingested corpuscles and 
pigment may he observed in one and the same cell (figs. 2 & 3). 
Of the nature of this pigment Kolster says little beyond the 
statement that it is a haemoglobin derivative, and that some of 
the granules will give an iron reaction. Such granules are 
probably similar to the iron-albuminate particles which I have 
described in the uterus of the Mouse, and which commonly occur 
in old blood-extravasates, Bonnet alludes to them as haunatoidin 
crystals. 

I myself have not been able to get an iron reaction with these 
masses in any case. If sections are treated with warm nitric-acid 
alcohol (by Macallum’s method) for 24 hours, and then with acid 
ferrocyanide of potassium, the nuclei of the cells become an intense 
blue, but the pigment remains unchanged except that it is a 
little paler. I am, however, able to bring forward a certain 
amount of evidence as to the nature of the haemoglobin derivate 
with which we have here to deal. 

1 did not attempt to make a chemical analysis of the pigment, 
but merely to extract it by different solvents. I proceeded by a 
twofold method;— 

(1) I soaked the foetal cotyledons in water (to get rid of the 
haemoglobin in the blood), ground up tlie tissues in a mortar, 
filtered, and dried the pigment which had been collected on the 
paper. This was then dissolved in hot absolute alcohol, and gave 
a greenish-yellow solution, which, however, showed no absorption- 
bands. I failed to get the residue to dissolve in ether or chloro¬ 
form (although, as will be seen below, Dr. MacMunn has shown 
that it will dissolve in these media) or boiling water, although 
soluble with a greenish colour in 6 per cent, aqueous potash; 
in solution in 5 per cent, nitric or sulphuric acid in 90 per cent, 
alcohol it turned reddish. 

(2) I dried the cotyledons thoroughly, then pulverised in a 
mortar and dissolved in absolute alcohol. The solution was 
reddish brown, and, on examination with the spectroscope, showed 
two dark bands very nearly in the position of the bands of oxy¬ 
hemoglobin. I supposed that these bands were due to the hsamo- 
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globin of the foetal blood which was included, of course, in the 
powder. This, however, is not the case. At Dr. MaeMumTs, 
suggestion 1 took some pure haemoglobin (from centrifugaiised 
blood) and treated it in exactly the same way—that is, dried, 
pulverised, and boiled it in absolute alcohol. The alcohol tinned 
only a faint straw-yellow colour and showed no bands whatever. 

I sent my solutions to Dr. MacMunn, who has most kindly sub¬ 
mitted them to a thorough spectroscopic investigation. 

I take this opportunity of expressing my great indebtedness to 
him for the trouble he has taken, and for his courtesy in permitting 
me to publish his report, which I now give verbatim. 

I. Solution obtained by the first of the two methods described 

above from the foetal cotyledons of the Cow. 

44 Solution greenish yellow, shows no bands, absorbs small bit of 
violet end. This fluid evaporated down on water-bath leaves a 
greyish-brown residue with a peculiar smell and resinous appear¬ 
ance. This residue is soluble in ether, yellowish solution, giving 
no bands hut absorbing a little bit of the violet end as before. 
On evaporating this a brownish residue is left, this soluble in 
chloroform, yellowish solution. This solution shows no bands, 
only absorbs a little bit of violet end. 

44 On adding fuming nitric acid, no colour change and no 
spectrum change. It is not, therefore, bilirubin, nor biliverdin, 
nor a lipochrome.” 

II. A solution obtained by the second of the above-described 

methods from the virgin uterus of the Sheep. 

“ The solution is greenish yellow, has no absorption-bands, but 
cuts off a little bit of the violet end; is probably identical with 
above from Cow.” 

III. A solution obtained by the second method from the foetal 
cotyledons of the Sheep. 

44 Filtered, filtrate has a yellowish-red colour. 

“ On spectroscopic examination two faint bands are seen in the 
green, looking at first sight like the oxyhemoglobin bands; there 
is also a slight shading in the red end of the spectrum. 

44 Evaporated down by heat, it leaves a brownish oily-looking 
residue; a considerable portion of this is soluble in rectified spirit. 
This solution has a yellow colour with a tinge of red ; this shows 
two faint hands, which seem to occupy the position of the oxy¬ 
hemoglobin bands. The relative intensity of shading of these 
bands was not, however, the same as of the oxyhemoglobin bands. 
Their measurements are :— 

(1) X 593 - 574, 

(2) X 556*5 - 531. 

44 This spirit solution was now evaporated down on the water- 
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bath and left a brownish residue. On extraction with absolute 
alcohol the same } r ellow solution with a reddish tinge is obtained 
as before, giving the bands with exactly the same readings . 

“This alcohol solution was again evaporated down and the 
residue dissolved in ether, which dissolved a considerable portion, 
giving a. yellowish solution with a reddish tint; this gave two 
bands ~ 

(1) X 593 or 594'5 - 577, 

(2) X 558 — 533*5. 

“ This shifting is due to the influence of the solvent. 

“There also seems to be a slight shading between X 516 and 

496 ? 

“ This ether solution was evaporated down and the brown 
residue extracted with chloroform; this formed a reddish solution, 
which contained oily-looking red drops floating imdissolved on the 
surface. 

“ The two bands now* are— 

(1) X 596 - 574, 

(2) X 558 - 533*5. 

“ The first is not as dark as the second. 

“ A faint greenish fluorescence seems to be present in all these 
solutions; it does not disappear on filtering. 

“ The chloroform solution was next evaporated down and the 
residue dissolved in rectified spirit. 

“ The addition of ammonia or of caustic soda to this solution 
causes precipitation, and, in the filtrate, diminishes the intensity 
of the colour of the solution and the shading of the bands, but 
does not appear to alter their position. On adding one drop of 
sulphuric acid the fluid becomes slightly turbid, and the two bands 
in the filtrate have disappeared to he replaced by two others, 
(1) before D and (2) in the green, which are difficult to measure, 
but whose position is approximately as follows:— 

(1) X 607 - 596, 

(2) X 568 - 547. 

“ These recall at once the bauds of acid h&nnatoporphyrin, the 
positions of which are:— 

(1) X 610 — 591, 

(2) X 585 - 567*5. 

“ It is to be noted, however, that the addition of alkalis does 
not produce the usual four-banded spectrum of alkaline hsemato- 
porphyrin, but Garrod and others have described in urine a two- 
banded neutral h*ematoporphyrin spectrum. 

“ Fearing that possibly a four-handed alkaline hsematoporphyrin 
spectrum might have been present but have been passed over 
owing to the weakness of the solution, a layer of fluid (absolute 
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alcohol and ammonia) 50 mm. deep was examined in a long 
spectroscope hot tie, but no bands except the following could be 
seen:— 

(1) A 594-5 - 572*5, 

(2) A 556*5 — 581. 

“ Other experiments were made to prove that the pigment was 
not hsernatin ; e. g. ammonium sulphide was added, but no reduced 
hsematin spectrum appeared. Caustic alkalis also failed to change 
the spectrum into that of alkaline hsematin, acids into that of acid 
hsematin, which would have occurred if that pigment had been 
present. 

“ Let us now compare the spectrum of the pigment in alcoholic 
solution with that of an as equally as possible dilute aqueous solu¬ 
tion of oxyhemoglobin:— 

Placenta pigment. Oxyli&moglobm. 

(1) A 593 - 574, (1) X 586 - 568, 

(2) A 556*5 - 531, (2) A 552 - 525. 

u (See Hoppe-Seyler, Handbuch, 1903.) 

“ This pigment therefore appears to be more nearly related to 
baematoporphyrin than to any other known decomposition-product 
of haemoglobin.” 

IY. Solution obtained from the foetal cotyledons of the Cow by 
the second method. 

u The alcoholic solution shows the two-banded spectrum, is the 
colour of fairly deep sherry; filtered, the filtrate is reddish yellow 
and shows two bands :— 

(1) A 593 — 577, second reading A 594*5 — 575, 

(2) A 556*5 - 534*5, second reading A 556*5 - 533*5, 

and in addition a faint shading nearer the violet. 

u The solution was evaporated on the water-bath, but owing to 
the presence of some fa-tty matter remained fluid while hot, 

“ An aqueous solution of the residue is faintly yellow, but shows 
no bands or fluorescence. 

“ The residue was brownish, in thin parts brownish yellow. The 
absolute alcohol solution of this residue is reddish yellow with a 
suspicion of greenish fluorescence; it gives two faint bands ;—- 

(1) A 593 - 574, 

(2) A 558 - 536. 

“ The violet end of the spectrum is cut off at X 487. 

“ Ammonia produces turbidity, and diminishes, in the filtrate, 
the intensity of the bands, but their position is unaltered. 

“On adding a little H 2 S0 4 to an alcoholic solution slight 
precipitation is produced. The filtrate is of a deep yellow sherry- 
colour and the bands referred to above (in the Sheep) resembling 
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those of acid hmmatoporphyrin are seen; the violet end is also 
cut off. 

“ This pigment seems evidently to be identical with the banded 
one obtained from the Sheep. 

“It is to be noted that none of the solutions in the case of 
either the Sheep or Cow was coloured the deep red characteristic 
of hiematoporphyrin, This was probably due (a) to the small 
amount of the hcematoporphyrin-like pigment present, and (/3) to 
impurities,” 

From this report of Dr. McMunn’s it seems quite clear that two 
distinct pigments are present in the Ungulate placenta : (1) a 
pigment soluble in alcohol, ether, and chloroform, which shows no 
bands, but absorbs a little of the violet end of the spectrum; (2) a 
pigment soluble in the same tlmee media, but giving in neutral 
solution two bands very nearly but not quite in the position of 
the bands of oxylHemoglobin, in acid solution two bands almost 
exactly in the position of the bands of acid hmma.toporphy.rin, but 
in alkaline solution showing only two bands, in the same position 
as in the neutral solution, and not the four bands of alkaline 
hamiatoporphyrin. 

The first of these was obtained from the cotyledons of the Oow 
by crushing the tissues, after removal of (at any rate most of) the 
hemoglobin by water, and from the virgin uterus of the Sheep by 
drying the tissues, with the contained haemoglobin ,and powdering; 
the second was obtained from the cotyledons of both Cow and Sheep 
by the second method, involving the retention of haemoglobin with 
the pigment. It seems probable that the first pigment is present 
as well as the second, though masked by it, in the cotyledons of 
the Sheep. 

That the second pigment is not produced from the included 
haemoglobin by the treatment adopted is proved, first, by its 
absence in the virgin uterus of the Sheep, and, second, by the 
failure to get a solution showing the bands by boiling dried 
haemoglobin in absolute alcohol. This second pigment then, if not 
the first, would appear to be new to physiology, though related 
to haematoporphyrin. The name hamiatoplwein may be provi¬ 
sionally given to it. It is a haemoglobin derivative and from it 
bile-pigments may be formed. This will be shown in the next 
section. 

6. The u Ilippomanes }> or Allantoic Bodies . 

Although the curious rounded or elongated, often flattened, 
sometimes soft, sometimes hard and brittle bodies found floating 
in the allantoic fluid have been familiar objects for many centuries, 
the exact mode of their formation has not, to the best of my 
knowledge, been yet accurately described. 

They occur in both the Cow and the Sheep, being larger in the 
latter. Their colour in the former case is whitish or pale yellow, 
in the latter a dirty brown. 

Their origin will be considered first in the Sheep. From 
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the wall of the allantois, and that .sometimes they may be seen 
in the connective tissue of the chorion, it has been supposed 
that they originated in this position (Bonnet, Turner). Jt has 
apparently escaped the notice of these observers that exactly 
similar bodies are to be found outside the chorion, between it and 
the wall of the uterus. 

It has already been remarked that the lumen of the uterus is, 
during* gestation, occupied by a considerable mass of slimy cellular 
debris, the so-called uterine milk. The disintegrating cells com¬ 
posing this viscid mass are derived in part from the cellular 
secretion of the glands, in part from the extensive degeneration 
of tracts of maternal epithelial and connective tissue ; it includes 
quantities of extravasated blood, and is permeated by leucocytes. 
It is by the local accumulation of this matter that the allantoic: 
bodies are formed. Such aggregations may be found lying either 
freely between foetal and maternal tissues or enclosed in pocket¬ 
like diverticula of the trophoblast (text-fig. 32, p. 91). This is the 
first stage of their incorporation into the allantois ; and from, this 
the transition to the following steps is easy—their situation in 
the connective tissue of the chorion, their attachment- by a stalk 
to the allantoic wall, and their liberation into the allantoic cavity. 

Sections show that inside and outside the allantois these bodies 
have always the same structure—a granular coagulum containing 
quantities of cell-detritus, with degenerating nuclei which either 
stain very faintly or are broken up into dense homogeneous 
spherules, globules of fat and small masses of glycogen, and 
infiltrated by leucocytes. Sometimes a delicate cellular mem¬ 
brane—the remains possibly of the trophoblastic pocket, or more 
probably of the allantoic epithelium—-still surrounds these bodies 
after the} 7 * have found their *vva.y into the allantoic cavity. 

Whether the allantoic bodies of the Cow are also formed in this 
way I do not know, as I have never observed them lying in pockets 
of the trophoblast. Bodies quite similar to those of the allantois 
are certainly found between the trophoblast and the uterus, both 
in and between the cotyledons; hut the remarkable thing about 
them is that they have exactly the structure of the degenerate 
epithelial thickenings of the amnion, and, like these latter, arc 
impregnated with typical <c envelope” crystals of calcium oxalate. 
The bodies found in the allantois, as well as the allantoic fluid 
itself, contain the same salt, as Lassaigne showed nearly a century 
ago. It is possible, therefore, that in the Cow the disintegrating 
epithelial thickenings of the amnion pass on the one hand into the 
allantoic cavity, on the other into the uterus, and not from the 
uterus into the allantois in the manner described for the Sheep. 

It may be noticed here that the hippomanes of the Mare are 
also saturated with calcium oxalate. 

Lastly, the bodies found between the trophoblast and the 
uterus of the Cow are often, especially when small, infiltrated 
with bilirubin. With fuming nitric acid the succession of 
colours characteristic of Gmelin’s reaction is at once obtained. 
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I have found exactly similar bodies in the Pig, although, as I only 
obtained these with the after-birth, I cannot say whether they ’were 
inside the allantois or on the outside of the chorion. From these 
1 succeeded, by drying, dissolving in chloroform, and crystal! izing- 
out, in obtaining small lanceolate and rhomboidal crystals of 
bilirubin (text-fig. 33). 

These small bilirubin bodies of the Cow are found principally 
in the cotyledons. Later on they seem to lose their bile-pigment; 
for between the extra-cotyledonary trophoblast and the uterus 
only bodies of a paler yellow are found. The allantoic bodies are 
nearly white. 

Text-fig. 33. 



Rhomboidal and lanceolate crystals of bilirubin obtained from a chloroform 
solution of the dried allantoic bodies of the Pig. Brawn with Zeiss obj. 2 mm. 
achr., comp. oc. 6. 

The bilirubin appears to arise by further modification of the 
yellow-brown pigment of the placenta; but whether it is formed 
inside trophoblastic cells from ingested corpuscles and then passed 
out, or whether it arises extra-cellularly in the maternal extra¬ 
vasations, and if so, whether its formation is clue to any digestive 
activity of the trophoblast or not, I am afraid I am unable to 
say. From the analogy of what occurs in such extravasations 
as bruises, it would appear that the haemoglobin derivatives 
might be formed, not only inside (as is undoubtedly the case), 
but also outside the cells of the trophoblast; for the yellow- 
brown pigment described in the last section certainly occurs, not 
only in the blood-extravasations in the crypts, but even in the 
maternal tissues and blood-vessels (Plate III. fig, 4). 
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Postscript . 

Since this paper was read, an important memoir has been 
published by Asslieton (“The Morphology of the Ungulate 
Placenta, Phil. Trans, E. 198, 1906), in which the author 
describes a very complete series of stages in the formation and 
development of the placenta of the Sheep. 

The most interesting point of this description is the origin 
of the cells which line the crypts of the maternal cotyledons from 
the binucieate cells of the trophoblast. 

According to Assheton, the whole of the uterine epithelium 
degenerates and disappears at about the eighteenth day of 
pregnancy. In the extra-cotyledonary regions it is eventually 
regenerated (12th week); but in the cotyledons its place is taken 
by cells of foetal—trophoblastic—origin, the binucieate cells, which 
are also, indeed, instrumental in its destruction. The binucieate 
cells in question are first seen (15th day) to be deeply seated 
in the trophoblast; presently, however, they come to the surface 
and so into contact with the uterine epithelium, between the cells 
of which they insinuate themselves, and so 44 pass down to the 
base of the layer and force themselves between the epithelium 
and the sublying stroma.” The epithelium thus cut oft' from its 
source of nutrition dies, and its room is occupied by a more or less 
complete layer of flattened cells, which Assheton compares to the 
plasmodiblast layer of the trophoblast described by Van Reneden 
in the Bat and Rabbit, and present in many other forms. The 
formation of this plasmodiblast continues throughout pregnancy. 

In asserting the trophoblastic origin of these cells, Assheton 
relies on the following facts:— 

(1) They resemble the binucieate cells in the staining capacity 

of their cells and nuclei. 

(2) The presence in them of vacuoles, which is at this stage a 

characteristic of these (the binucieate) cells, 

(3) Nuclei occur in pairs in the lining of the crypts, as in the 

binucieate cells. 

(4) The number of binucieate cells in the trophoblast diminishes 

during gestation. 
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(5) u The layer in question is clearly not an attenuation of an 
ordinary epithelium,” and is not secretory, as, e. < 7 ., is the 
epithelium lining the crypts in the Cow. which Assheton 
admits to be of uterine origin. 

As explained in the body of the paper, my own observations do 
not permit me to speak at first-hand of the origin of the cells lining 
the crypts in the principal maternal cotyledons. I am, however, 
certain that in the accessory cotyledons of the Cow the crypts are 
lined by an epithelium which is a modified uterine epithelium, and 
that in the principal cotyledons of both Cow and Sheep the extra¬ 
cotyledonary columnar uterine epithelium is perfectly continuous 
with the modified epithelium of the crypts. The latter in the 
Cow is simply cubical; in the Sheep it is more seriously altered, 
flattened, and often interrupted. There are places, however, in 
which the cells retain, as I should put it, their columnar form ; 
and from these cell-nests diverticula are produced which line new 
crypts. From these facts I have inferred that, in the principal 
cotyledons, the lining is also of uterine origin. 

Still there is no necessaiy contradiction between this view 
and that put forward by Assheton ; for it is perfectly conceivable 
that the cells in question may originate in different ways in the 
principal and accessory cotyledons, and that the continuity observed 
in the former between extra- and intra-cotyledonary epithelia is 
secondary. I do not think, however, that Assheton has proved 
his, admittedly difficult, case ; for 

(1) Similarity in staining is not a very safe criterion; other 

nuclei and cell-bodies— e. g., those of subepithelial cells— 
often stain intensely; also the nuclei of the binucleate 
cells are often laager, more spherical, and paler than are 
those of the cells lining the crypts, and in his fig. 40 
Assheton figures nuclei of “ plasmodiblast ” cells which are 
quite pale. 

(2) Yacuoles—of fat and glycogen—certainly occur in the 

uterine epithelial cells, both inside and outside the cotyle¬ 
donary caruncles. 

(3) The nuclei of the layer lining the crypts do not always 

occur in pairs, but very frequently in heaps, in the cell- 
nests I have alluded to, as Asslieton\s own figures show. 

(4) The lining epithelium of the crypts undoubtedly contains 

fat-globules, and bitty cellular debris is found in the crypt 
lumen ; these cells are therefore as certainly secretory here 
as they are in the Cow. 

( 5 ) The asserted degeneration of the uterine epithelium is very 

probably largely illusory. Where I had at first supposed 
that the uterine epithelium had disappeared I have often 
found subsequently that, by more careful preservation, it 
could be demonstrated without difficulty. 

Although there is no inherent improbability in the account 
given by Assheton, and indeed some such intermediate form 
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between what he calls the plicate and cumulate types of placenta 
may at least he supposed to have once existed, I must still, for the 
reasons given above, express, to my great regret, my inability to 
accept his conclusions until stronger evidence is forthcoming. 


EXPLANATION OF PLATE III. 

All the figures were drawn with the Camera Lueida, obj. Zeiss 2 mm. achr., 
oe, comp. 4h 

Fig. 1. Cow. Phagocytic columnar trophoblast-cells from the base of a foetal villus. 

(Length of foetus 7*5 cm.; about 3rd month.) (pp. 78, 86.) 

Figs. 2 & 3. Phagocytosis in the trophoblast of the Sheep (nearly full time). In 
fig. 2 notice the aggregation of tlie ingested corpuscles into clumps, (p. 86,) 
Fig. 4. Cow, 4 months. Brown pigment-granules 

(a) in maternal blood-vessels (on the right); 

(/3) in the cubical epithelium of the crypt (in the centre); 

(y) in the trophoblast of a foetal villus (on the left), (p. 93.) 

5. Cow, 6tli month. Trophoblast at the base of a villus. One of the cells 

contains an ingested mass (compare fig. I); small brown pigment-granules 
are forming upon this. (p. 86.) 

6. Cow, 4 months. A later stage in pigment-formation. The cells contain 

large irregular yellow-brown masses, (p. 86.) 

7. Full-time epithelium of the Sheep, Normal uterine epithelium from the 

outer surface of the cotyledon. Note the basal vacuoles and the brown 
pigment, derived from the haemoglobin of extravasated corpuscles, in the 
subepitlielial connective-tissue cells, (p. 78.) 

8. A small portion of a section through a villus; from a Calf of about the 3rd 

month (length 9 cm.). Notice, in the trophoblast, cells which look like 
goblet-cells (gV), and large oval binneleate cells (bL). The capillaries 
{cap.) come very close to the surface; c.t., connective tissue, (p. 80.) 


2. Note on the Cavies of the Genus Dolichotis and on Living 
Specimens of D. salinicola . By Sir Edmund Loder, 

Bfc., F.Z.S. 

[Received February 6,1006'.] 

(Plate IV.*) 

There had been some little confusion and controversy with 
regard to the three species or subspecies of Dolichotis until the 
subject was cleared up by Mr. Oldfield Thomas in the ‘Annals 
and Magazine of Natural History/ April 1902, 

In Proc. Zool. Soc. 1875 there is a paper by Dr. Burmeister, 
of the Museum at Buenos Aires, in which he describes and gives 
a figure of one of two specimens which he had secured from 
Dr. Berg. 

He recognised them as a new species under the name of 
Dolichotis salinicola . Both specimens are stated to have been 
young. 

In Proc, Zool. Soc, for 1876 there is a second paper by 
Dr. Burmeister, called “Additional Note on Dolichotis salinicola” 

# For explanation of the Plate, see p, 97. 
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in which he describes two fully adult living specimens. He says 
“ The two living specimens, which are now under my inspection, 
show that my former description was taken from very young 
specimens of about half their full size, and that this northern 
species com os much nearer in size to the southern species 
('Dolichotis patagoniea) than I was formerly led to suppose.” 

It is now quite clear from specimens collected by Mr. P. 0. 
Simons in 1901, and described by Mr. Oldfield Thomas, that the 
living specimens described by Dr. Burmeister in his second paper 
were Dolichotis magellanictts centricola and not Dolichotis salinicola , 
and that those described in his first paper were full-grown or 
nearly full-grown specimens of the dwarf species Dolichotis salmi - 
cola, which I have now alive in my possession. 

Both these species occur in the same region near Santiago del 
Estero in Northern Argentina, so that confusion was easy. 

The common Patagonian Cavy is conspicuous for a broad dark 
band above the white rump-patch. This black band is wanting 
in Dolichotis salinicola and also in the larger Dolichotis magellanicus 
centricola. 

EXPLANATION OP PLATE IV. 

Dolichotis salinicola. 


3. Description of a new Fly of the Family Tabanidie . 

By Gertrude Ricardo* 

[Received December 7, 1905.] 

Melissomorpha, gen. nov. 

Formed for a fly from Bungaroom, Sikhim, in the British 
Museum Collection, which closely mimics Apis dorsaia F., an 
Indian species. 

The genus belongs to tlie Pangonince division of the family 
Tahanidcv , which is distinguished by the hind tibiae being furnished 
with spines, ocelli usually present, and the third joint of the 
antennae consisting of eight divisions, with no tooth. 

This genus will come under No. 9 in my table of genera of 
Pangonince in the Ann. Mag. Nat. Hist. (7) v. p. 98 (1900) : 
“ Proboscis scarcely extending beyond the palpi,” which dis¬ 
tinguished Apatolestes , a North American genus. The two genera 
may now be divided thus:— 

Having the appearance of a Bee (Apis). All the tibiae wide 
and flattened . Melissomorpha , gen. nov. 

Not having the appearance of a Bee. The tibke not wide and 


flattened .... Apatolestes Will. 

Melissomorpha, gen. nov. 

Generic description. —Antennae eight-jointed, ocelli present. 
Prog. Zoom Boo.—1906, Ygl. I. No. VII. 7 
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forehead at the vertex protuberant. Head bee-like in shape, the 
antennae inserted rather more than half way down the head. 
Abdomen with six segments, the second one the largest. Proboscis 
short, hardly projecting beyond the palpi. Legs with all the 
tibiae wide and hat, like those of the ordinary hive-bee (Apis 
well [fern L.), with fringes of black hairs on each side, the hind 
fibre being largest, not, however, concave as in the bee. Wings 
with all the posterior cells open and the anal cell closed ; no 
appendix. 

MblISSOMORPHA INDIANA, sp. n. 

The single specimen on which this genus is founded is a 
marvellously close imitation of Apis clorsata F.: when placed near 
the latter it has a wonderfully general resemblance to it, though 
a,way from all the natural surroundings. The colouring and shape 
of the abdomen distinguish it and, of course, the absence of the 
second pair of wings. 

The type is a female from Rungaroom, 7000 feet, 7 miles 
from Darjeeling, April 1900 ( Col, Bingham), 

Black. Face brown, with black pubescence and some golden 
hairs intermixed. Forehead long, equal in width, rather broad, 
black with brown tomentum and black pubescence and some 
golden hairs; the vertex is shining black, protuberant, with three 
large reddish-brown ocelli, thence the forehead slopes down¬ 
wards to the antennas, which are reddish brown, the third joint 
being darker; they are long and slender, the first joint nearly twice 
as long as the second, both with black pubescence, the third 
joint with the first division as long as the other five, which are 
short and equal in size, with the exception of the last one, which 
is longer and ends in a point. Palpi yellowish, long, the first joint 
short, stout; the second long, curved, ending in an obtuse point; 
the pubescence is black. Abdomen long: the second segment 
slightly broader than the rest; the first and second segments blight 
fulvous, with yellow pubescence, the remaining segments opaque, 
black; the third and fourth with a narrow fringe of yellow pubes¬ 
cence on the posterior borders, otherwise the pubescence is black; 
the under side similar ; the hairs on the sides of the abdomen are 
black on the black segments, on the second segment yellow, with 
t! m exception of a tuft of black hairs towards the under side. Legs 
dark reddish brown, the front.ones blacker; all the tarsi pale 
yellow, the pubescence black, some yellow hairs cm the side of the 
tarsi which are black at their apices; the pulvilli large, the claws 
long. Wings rich brown in colour, hyaline at the extreme base, 
and nearly so on the posterior border; the brown becomes fainter 
at the apex, being most intense round the stigma and in the centre 
of the wing; veins yellowish brown, the first longitudinal vein 
black, thickened except at its base. 

Hal teres yellowish, the knob brown. Length, 17 millim. 
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4. On Trichorhiza , a new Hydroid Genus* 
By E. S. Russell*. 

[Received November 11,1005.’] 

(Plate Y. t) 


Trichorhiza. 

Hydranth solitary, attached loosely by the liydrorhiza, which is 
filiform and branched. Invested by perisarc, which forms a- 
protective cup into which the hydranth is partly retractile. 

The genus Trichorhiza, is here constituted for a single new 
species, whose characters are so remarkable as to make the 
formation of a separate genus for its reception a necessity. The 
following description of this new species is made from the only 
specimen which I have seen. 

Trichorhiza brunnea. (Plate V.) 

Trichorhiza brunnea Russell, Abstr. P. Z. S. No. 26, p. 6, Feb. 13, 
1906. 

Trophosome. Hydrorhiza long and tapering, giving off about 
half-a-dozen filiform branches along the lower half. The ecenosarci 
apparently does not extend into this lower half nor into the 
branches. The perisarc expands above to form a cup, marked by 
four transverse grooves. Immediately below this cup several 
longitudinal lines are present on the perisarc. The hydranth is 
conical upon a moderately long peduncle. Tentacles in two verticils; 
the proximal filiform, twelve in number, when extended as long as 
the hydranth, set with numerous rings of nematoeysts; the distal 
capitate, seven in number, and very short. The latter are 
inserted on the summit of the hypostome, the former near the 
base of the conical head of the hydranth. 

Gonosome. A circlet of 8-10 sessile medusoids, which are 
developed between the proximal and the distal rows of tentacles 


and become free. 

Dimensions :— 

Total length of hydranth . 1*5 mm. 

Total breadth of hydranth. 0*8 mm, 

Overall length of hydroid . 11*0 mm. 


Colours. Perisarc straw-coloured, except that forming the cup, 
which is chocolate-coloured. Tentacles translucent white. Body 
of hydranth pale reddish-brown. 

Gonophore (at time of liberation). Hemispherical, in systole 
bell-shaped, slightly contracted in the upper third, and constricted 

* [The complete account of the new species described in this communication 
appears here; but since the name and preliminary diagnosis were published in the 
* Abstract/ the species is distinguished by the name being underlined.—.E ditor,] 
f For explanation of the Plate, see p. 101. 
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fit opening of umbrella-cavity. Exumbrella with a few nemato- 
cvsts scattered over it. Velum well developed. 

Manubrium, when extended, as long as umbrella-cavity, 
cylindrical, and with narrowed end. 

Mouth simple, circular, with a ring of bead-like nematocysts 
closely surrounding it. 

Four ocellar bulbs, ellipsoid: one of these is somewhat larger 
than the others. Radial canals four, simple. 

Dimensions. Length of bell 0*8 mm.; breadth of hell 0*7 mm. 

Colours. Manubrium tinged with yellow, but very faintly. 
Ocellar bulbs golden yellow. 


The type specimen of Trichorhiza brunnea was discovered on 
June 29tli, 1905, clinging to the tentacles of a specimen of 
Corymorpha nutans Bars, dredged in 17 fatli.at Ettriek Lay, Bute, 
Firth of Clyde. The filiform hydrorliiza with its branches was 
intertwined among the tentacles of the Corymorpha so as to he with 
difficulty unravelled from them. The Trichorhiza was kept alive 
for a day or two at the Millport Marine Biological Station, and 
gave oft* on July 1st the medusoicl which has been described. 
It was usually to be seen half-retracted into its protective cup, 
with the proximal tentacles much contracted, and the distal ones 
looking like mere knobs. On the rare occasions on which it was 
observed in an expanded condition, the tentacles of the outer 
circle -were seen to be held rather stiffly extended. 

Systematic. On account of its possession of two verticils of 
tentacles, the proximal filiform and the distal capitate, Trichorhiza 
is to be referred to the family Pennaridse as constituted by 
Allman (I). That family contained the following genera:— 
Pennwria Goklfuss, Halocordyle Allman, Stator idiiim Dujardin, 
Voriidava Alder, Heterosiephmms Allman, Acharadria Wright, 
and Acaulis Stimpson. 

Two other genera have sometimes been associated with the 
Peimaridse, namely Mastotkela Terrill, which is placed among tho 
Peimarkke by Pelage et Herouard (3), and Tiardla Schulze, which, 
is referred to the same family by G. Herbert Fowler (4). But such 
an assemblage of genera by no means makes up a homogeneous 
family. K. G. Schneider (6), in his critical revision of tho 
classification of Hydroids, has removed Slauridium to his amended 
family of the Cory nuke. Tiardla , with its three rows of capitate 
tentacles, has also been referred to this extended family of the 
Oorynidm by Mine. Motz-Kossowska (5), who follows Schneider’s 
classification in the main. These two genera are rightly separated 
from the other genera of Pennarkhe, as they have little in common 
with the Pennarian type. The seven which remain of the nine 
genera mentioned above are all fairly closely allied to one another. 
Halocordyle certainly must be united with Pennaria , and we may 
with Schneider also bring under Pennaria the genera Vortidam , 
Acharadria , Acaulis, and Heterostephcmus. Meter os tephan us is 
allied by its medusoid with the Corymorpha type. Mastothda too 
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(verrill. 7) resembles Corymorpha in its possession of root-like 
fixing-processes at the base. 

From all these genera of the Pennaridse (sensu stricto ), however, 
Trichorhiza is separated by the characters of its hydrorliiza, and 
also by the possession of a sort of theca, comparable to that of a 
calyptoblast. The branches of the hydrorliiza may be compared 
with the filamentous processes of the base in Corymorpha , but 
there is no real affinity between the two structures. 

The medusoid of Trichorhiza , so far as one can judge from an 
immature specimen, resembles the medusoid of Pennaria iiareUa , 
which, however, has no developed tentacles at all (Ayres, 2), while 
the medusoid of Trichorhiza seems to have one tentacle-bulb more 
developed than the other three, and in this respect approaches to 
the medusoids of the Gorymorpha- like forms, most of which hear 
one developed tentacle. 

On the whole, Trichorhiza is to be associated with the Pennaria- 
like forms, though the characters of its hydrorliiza and its “theca” 
give it a somewhat isolated position among them. 
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EXPLANATION OF PLATE V. 

Fig;. 1. Trichorhiza hr arnica. Hy droid, p. 09. 

Fig*. 2. Trichorhiza brunnea. Medusoid, p. 100. 

5. A List of the Mammals obtained by Messrs. R. B. 
Woosnam and II. E. Dent in Beehuanaland. By 
Harold Schwann, F.Z.S. 

fReceived December 15,1905.] 

(Plate VI *) 

This very interesting collection, made by Messrs. R. B. Woosnam 
and R. E. Dent in Beehuanaland, was obtained chiefly at two 
localities, viz. Kuril man and Molopo. The former is situated 
about 100 miles south-west of Yryburg on the Kuruman River, 
whose course flows parallel to the range of hills bearing the same 

* For explanation ol the Plate, see p. 111. 
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name* The river was originally fringed with dense reeds, 
providing excellent shelter for game of all kinds ; but in some 
parts clearings have been made by the natives, and the ground 
drained and cultivated with corn and fruit-trees. 

The Molopo River, lying considerably to the north of Kuril man, 
is dry most of the year, hut in the rainy season may be as much 
as 16 feet deep. The water remains in stagnant pools till about 
mid-August, when it is gradually evaporated, leaving the river¬ 
bed dry until next year. The country surrounding the river is 
covered with dense camel-thorn * forest and patches of soft sand. 

The particular interest of this collection lies in its providing 
the British Museum with many valuable topotypes of Dr. Smith’s 
now well-worn and rather faded specimens. His main collections, 
described in the ‘ Illustrated Zoology of South Africa,’ were made 
at Kuruman and Old Latakoo, lying in S. lat. 27°, E. long. 24°, 
a place not marked on modern maps, but in his day of considerable 
importance. As was to be expected, the prevailing colour of the 
specimens is sandy and considerably lighter than that of animals 
inhabiting well-wooded areas. Among the species now described 
for the first time may be mentioned Crocidura desertl , a pale- 
coloured Shrew, probably a desert form of Sundevall’s argentata, 
and Mus woosnami, a striking species both in colour anil tooth- 
structure. 

1 . Rhinolophus denti Thos. 

3 . D. 7, 8. Kuruman, 

2. Rhinolophus augur K. And. 

d. W. 26, 28, 29 ; I). 124, 125, 126, 127. $. 127. 

Kuruman. 

u I found some hundreds of these Bats hanging on the rocks 
in the shaft of an old gold-mine near Kuruman fountain. Of 
the fifteen that I caught, curiously enough, only one was a female. 
These Bats are common here, but seem to be found only in the 
caves, as I have seen none about the houses or old mission 
buildings here.”— B. B. IT. 

3. Kycteris thebaica Geoff. 

<3 . D. 15. Kuruman. 

4. Yespertilio capensis Smith. 

6 . D. 133, $ . W. 56. Kuruman, 

“I caught this little brown Bat in an old mission building. 
It is not an uncommon species here.”—1?. B. Iff. 

5. Miniopterus schreibersi Kuhl. 

3 . W, 30. Kuruman, 

“ This little black Bat with a very long tail was caught at night 

* So railed from the I Hitch name for the Giraffe, u hameelpardel,” which is very 
fond of thoe hushes. . 
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in the Cape Police canteen and is the first specimen I have met. 
with.”—A B. jj: 

6. Nyctixomus bqcagei Seabra. 

$ • W. 19. 5 , W. 15; D. 16. Kuruman. 

“ One of these long-tailed Bats was cauglit in our room in the 
old mission buildings. I have seen some before, but it is not a 
very common species.”— It. B. IF. 

7. Crocldura deserti, sp. n. 

6 • W. 87. ? . W. 83. Molopo. 

A pale-coloured Shrew of medium size, probably allied to 
C. argentata Sund. 

Fur fine and silky, about 6 mm. in length on the centre of back. 
General colour of upper surface between “ ecru-clrab !J and “drab- 
grey,” hardly lighter on the flanks. General colour of under surface 
from chin to aims silvery cream-colour, contrasting with the colour 
of the sides; the line of division sharply defined. Individual 
hairs of back slate-grey basally, subterminal ring dull white, tip 
between walnut-brown and mars-brown. Hairs of belly light 
grey basally, creamy white terminally. Head coloured like body; 
snout strongly bifid; ears sparsely covered with minute white 
hairs ; fore and hind limbs and feet pure white. Tail about half 
the length of the head and body, stoutly built, covered with 
minute white hairs. The lateral gland is well marked in both 
the specimens. Second and third unicuspids subequal, about 
half the size of the first. 

Dimensions of the type (measured in the flesh):—Head and 
body 92 mm.; tail 46 ; hind foot 14; ear 12. 

Skull:—Basal length 22 mm.; anterior breadth 7*6 ; posterior 
breadth 10; interorbital breadth 5*5; length of upper tooth- 
series 10*2; tip of i l to tip of 5*4. 

Hah. Molopo, west of Morokwen. 

Type. Male. B.M. no. 4.10.1,62. Original number 87. 
Collected 13th July, 1904. 

J. W, Grill, who described * the collections made by J. E. 
Victor in in South Africa, mentions that the type of C. argentata 
was obtained at Roodeval in the Karroo. 

“ I obtained both these Shrews in the dry bed of the Molopo 
River, among the long dry grass, in traps baited with dough set 
in old mole-holes. The owls catch a great many of them, and I 
think they must be common, but are difficult to get.”— IL B . IF. 

8 . Herpestes galera End, 

5 . W. 47. Kuruman. 

“ Native name 4 Moduba. 5 

“This Mongoose was trapped in the reeds on the Kuruman 
River. The natives say there used to be a great many about, 

* Zool. Anteckn. in Vetensk. Ak, IIaudL 1858, ii. p» 16, no. 10. 
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but they are now very scarce and hardly ever leave the tall 
reeds by the river’s bank to go on to the veldt. They are said to 
make a. nest of reeds, grass, and sticks, which floats in the middle 
of the thickest reed-bed. On this they rear their young. Their 
food consists chiefly of fish, frogs, and crabs,”— 1\\ 1L W. 

9. CVNICTIS RENICXLLATA LERTURA Smith, 

d . W. 53. 5 . D. 128. Ktiruman, 

In view of the close resemblance of the teetli of these specimens 
to those of the type of Smith’s leptura and the proximity of 
Ihiruman to the type locality, it seems best to refer them pro¬ 
visionally to that race, although, owing to their immaturity, their 
identity is rather uncertain. They are, however, smaller and 
more slenderly built than specimens of the same age from other 
localities, and it seems probable that a further series from this 
region would show the existence of a small desert race extending 
from Kurunmn to the northern limit of Beehuanaland. On laying 
out geographically the British Museum series of Gy metis skins 
for purposes of comparison, the specimens fell naturally into 
well-marked local races, as was the case with the Suricates 
described by Mr. Thomas and myself in the second paper t 
dealing with the Rudd exploration of South Africa. The 
Nam aqua-land or western race has already been described as 
0. pemcillata paUidior a pale veldt form not found in the 
low-lying country near the coast. The Great ‘Karroo possesses, 
as might be expected, a race, peculiar to itself, of a light lemon- 
yellow colour, described by Smith as Gynictis ogilbyi. 

The type specimen is still the only example in the British 
Museum of this subspecies, described by Smith in 1849. The 
type of G. sieedmanni Ogilby, obtained at Uitenhage, is indistin¬ 
guishable from the series collected by Major G. E. H. Barrett- 
Hamilton at Vredefort Road in the north of the Orange River 
Colony. It is possible that Steedman, who travelled through the 
Orange Colony, made a mistake as to the locality of his specimen, 
or that the race represented by Major Barrett-Hamilton’s speci¬ 
mens extends as far south as Uitenhage. The local race in¬ 
habiting central Cape Colony, and represented by Mr. Grant’s 
specimens from Deelfontein, appears to need description. It may 
be called 

Gynictis pemcillata interna , suhsp. m, 

and is distinguished by the strong tawny ochraceous suffusion on 
the back, upper surface of hind limbs, and tail. Individual long 
hairs of back about 25 mm. in length, basal half light huffy yellow, 
subterminal ring black, tip tawny ochraceous on the middle line, 
lighter on the flanks, tinder-fur dark smoky-brown basally, 
terminal half ochraceous. General colour of the whole under 
surface, including fore and hind limbs and tail, between clay- 

# Smith, III. Zook S. Afr. pi. 17 (1849). 

$ 2, S, 1905, voL k p. 132. t h- Z.S. 1904, vol. i. p. IfS. 
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colour and ocliraeeous-buff (Ridgwav). Forehead coloured like 
back. Upper lips and cheeks huffy, profusely grizzled with white. 
Hind surface of ear mummy-brown. Interramia and throat 
between buff and cream-buff", with no sign of grey. Tail thick 
and bushy, the hairs ranging in length from 40 mm. at the base 
to 60 mm. at the tip, terminal inch creamy buff. 

Dimensions of the type (measured in the flesh):—Head and 
body 367 mm.; tail 261 ; hind foot 76 ; ear 41. 

Skull:—Greatest length 74 mm.; basal length 67 ; zygomatic 
breadth 40; antero-posterior diameter of bulla 19, 

Ilab. Deelfontein, Gape Colony. 

Type. Female* B.M. no. 2.9.1.23. Original number 171. 
Collected 10th March, 1902, by Mr. 0. H. B. Grant, and 
presented by Col. A. T. Sloggett. 

££ Native name 4 Moshed 

£i These Meerkats were trapped in the hush-veldt. They live 
in holes, generally in the middle of a £ wait-a-bit 5 thorn-bush, 
and are common everywhere. Their food consists chiefly of mice 
and insects.”— 11. B, W, 

10. Deletes gaffer Pall. 

?. W. 18. Xvuruman. 

£i There are a few of these Hares about here, but not so many 
as I have seen in other places. They never come out till dark to 
get their food, which consists of grass and roots, though I think 
they eat locusts and beetles.”— II. B. IF. 

11. GrAPHIURES GRISELDA, Sp. 11. 

3 . W. 48, 49, 66 ; D. 136, 139. ?. D. 137. Kuruman. 

External proportions as in G. murinus ; molar teeth inter¬ 
mediate in size between G. murinus and G. nanus de "Wint. 

General colour of upper surface uniform olive-grey, the fore¬ 
head and median line of back indistinctly suffused with blackish. 
Individual hairs soft and fine, about 10 mm. in length, basal 
four-fifths blackish slate, terminal fifth light grey. General colour 
of under surface creamy white, bases of hairs slate-grey. A black 
marking extends from the origin of the whiskers to behind the 
eye, surrounding the orbit. Ears distinctly larger than in 
G. murinus , covered with minute hairs. Upper lips, cheeks, and 
interramia creamy white. Several specimens exhibit the rufous 
suffusion on the throat- and chest frequently found in members of 
this genus. Upper surface of hands and feet snowy white, the 
hair covering the claws. Tail subcyline!rical, thickly haired, much 
lighter in colour than the back, the tip white. 

Skull similar to G . murinus in general proportions, but with 
slightly larger bullae and distinctly smaller molars; nasals not 
extending so far back as the premaxillary processes. 

Dimensions of the type (measured in the flesh):—Head and 
body 92 mm,; tail 78; hind foot 16*5 ; ear 16, 

SkullGreatest lepgth 24*5 ; basal length 20*4; interorbital 
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breadth 5*2; zygomatic breadth 15*0.; depth, top of parietal to 
base of bulla 10*5 ; brain-case breadth 11*5 ; nasals 9*6 x 3*4 ; 
palate length 8*4 ; diastema 6*0 ; length of upper molar series 3*4. 

Hah. Rumman, Bechuanalnnd. 

Type. Male. B.M. no. 4.10,1.14. Original number 66. Col¬ 
lected 26th May, 1904. 

This very pretty Dormouse may be distinguished externally 
from G. murinus , to which it is probably most nearly allied, by 
its olive-grey colour, and from G. ncimis and G. smith 'd by its larger 
size and more bushy tail. 

“ These mice live about 20 feet from the ground in the big 
trees in the gardens by the river. They are especially fond of 
willow, seringa, apple, and camel-thorn trees. They are well 
known by the natives, who call them £ Peba,’ hut then they call all 
mice 1 Peba 5 and all rats £ Tebude V’— R. B. Jl r . 

12. Tatera lobexgul/E Thos. 

C?. W. 37, 43, 45, 62. $ . W. 38 ; D. 5,12,14,140. Rumman. 

d\ W. 78, 80, 82, 96. ? . W. 79, 81, 97, 98. Molopo. 

£i This species almost invariably has its burrows in patches of 
‘ wait-a-bit’ thorn-bush. I fancy they are preyed upon by the 
meerkats, as I have seen scores of rats’ and mice burrows that have 
been scratched out by them. These x*ats move about a great deal 
and do not stay long in any one burrow.”— R. B. W. 

13. Gerbillus paeba schinzi Noack. 

8 . W. 76. Molopo. 

This specimen so exactly matches the small series collected by 
Mr. Andersson in Damaraland, identified by Mr. Thomas with 
G. paeba schinzi Roach, that it seems best to regard it for the 
present as a member of that subspecies. Schinz collected in 
Ovampolaml up to the edge of the Kalahari desert, and gave an 
account of his itinerary in the £ Yerhandlungen der Gesellschaft 
fur Erdkunde zu Berlin.’ * G. paeba and its synonym tenuis 
afford an example of Dr. Smith’s habit of changing specific names 
for others that he considered more suitable. 

u I have found this species very plentiful wherever I have been 
in Beclmanaland. These mice are nocturnal, though they are 
occasionally to be seen on cloudy days,”— 11. B, IF. 

14. Desmodillus auricularis Smith. 

e. W.41; D. 143, 144. 5 . W. 23, 24, 31, 61; D. 141. 

Kuruman. 

? . W. 73. Molopo. 

These specimens constitute the first well-preserved series ever 
obtained of this very interesting animal. The British Museum’s 
previous material consisted of Smith’s original example from 
Ramaqualand, now much worn and faded, one specimen taken at 

* 1887, B. xiV- 7, p. 322. 
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Deelfontein In Central Gape Colony, and five rather dilapidated 
skins from Otjimbinque In Damaraland. The South African 
Museum possesses examples from Douglas in Griqualand West *. 
This species does not occur in the neighbourhood of Cape Town. 

“ This white-bellied mouse has a white spot behind each ear, 
and lives in small burrows in open places among the bush. It is 
not uncommon. After digging one out one day, I dug up many 
other holes, but only found toads in them.”— R. B . fib 

15. Otomys irroratus Brts. 

<J. W. 13, 16, 20, 46, 105; I). 6, 145. $. W. 14, 106. 

Kur uman. 

$ . W. 69. Setchowane. 

Lichtenstein mentions t that the specimen on which Brants 
founded this species came from the east coast of South Africa. 
The present series agrees very well with the British Museum 
specimens from [Natal and Pondoland, of which the former may be 
considered the type locality. 

“ I found none of these rats on the Molopo River, and I fancy 
they are only to be found near permanent water.”— R. B. fib 

16. Mus coucha Smith. 

d. W. 17, 21 ; D. 19. 5 . W. 8 ,12; D. 13,17, 20. Kuruman. 

These specimens may be taken as topotypes of Smith’s Mus 
concha , described by him as coming from the country <£ between 
the Orange River and the Tropic.” The male specimen, no. 21, 
exactly matches his type in the British Museum in colour and 
general proportions. The Zululand form, which has been recently 
described may be distinguished from the typical subspecies by 
its more fulvous coloration, longer tail, and cream-coloured feet. 

u These mice were trapped in a fence along the river. I have 
caught several of them, but the ants nearly always ate the ears off 
before I arrived. They seem mostly to frequent the water’s edge, 
though they are to be found occasionally in the veldt.”— R. B, fib 

17. Mus AURicoMis de Wint. 

$ . W, 35, 36, 64, 67, 68. Kuruman. 

These specimens agree very closely with the series collected by 
Mr. Darling at Mazoe in Mashonaland, the type locality of 
de Wbaton’s auricomis . 

I take this opportunity of describing a local race of this species 
collected by Mr. O. H. B. Grant at Deelfontein In Cape Colony. 
It may be called 

Mus auricomis centralis , subsp. n. 

Similar to the typical subspecies in general proportions and in 
the colour of the upper surface, but with the belly buff instead of 

* Mamm. South Afr, 1902, voh ii. p. 24 
f Durst. Saugr, 1827, Taf. xxx. 

{ Tims. & Sdnv. F. Z. 8. 1905, vol. I p. 268. 
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white. The whole of the upper parts huffy yellow strongly 
suffused with black; cheeks, flanks, and upper surface of hind 
limbs as far as the ankle-joint pure buff-colour. Individual hairs 
of dorsal region about 16 mm. in length, basal three-fifths slate- 
grey, sub terminal ring fawn, tip black; the hairs on the flanks 
without the black tip. Under surface, with the exception of the 
throat and the inguinal region which are dirty white, bright huffy, 
the light grey bases of the hairs showing through in places. Tail 
indistinctly bicolor, covered with fine hair, dark brown above, 
creamy white below, terminal portion unicoloured light brown, 
tip with a minute tuft. 

Dimensions of the type (measured in the flesh):—Head and 
body 114 mm.; tail 152; hind foot 24; ear 17. 

Skull:—Greatest length 30*3 ; basilar length 23*4 ; breadth 
across brain-case 13*7; zygomatic breadth 14*5; interorbital 
breath 14*5; nasals 13*4x4; palate length 13*0; diastema, 8*0 ; 
upper molar series 5*5. 

Hah. Deelfontein, Gape Colony. 

Type. Female, B,M. no. 3.1.4.51. Collected 1st Sept,, 1902, 
by Mr, C, IT, B. Grant and presented to the British Museum by 
Col, A. T. Sloggett. 

The buff-coloured belly by which this local race is distinguished 
from the typical subspecies appears to be a, remarkably constant 
character, all the specimens Mr. Grant collected at iWlfontuiu 
possessing it in a striking degree. 

“ Native name 6 Tube.’ 

“ These mice chiefly frequent the tops and slopes of the hills, 
living in the holes and cracks of the rocks with the dassics. I 
have never seen this mouse except in the Ehiruman hills, where 
it is fairly plentiful. I do not think it is to be found in the flats 
below.”— R. B. W. 

18. Mus woos x ami, sp. nov. (Plate VI.) 

cj. w. 33, 39, 42, 52; D. 130. W. 40; 1), 131, 134. 
Kuruman, 

cJ. W. 86. 2. W. 101. 

A medium-sized species of a pale grey colour with a mammary 
formula of 3—2 = 10. 

General colour of upper surface between “ smoke-grey ” and 
“ drab-grey ” (Ridgway), more or less pencilled with black flanks 
considerably lighter, with no black pencilling. Individual hairs 
of back about 15 mm, in length, basal half “ slate-grey,” subter¬ 
minal ring “ drab-grey,” terminal portion black. Colour of under 
surface creamy white, the light grey bases of the hair showing 
through in places. Head coloured like back, occasionally rather 
lighter; a line extending from the muzzle to the inner side of the 
fore limb, white. "Whiskers soft, fine, and black, about 35 mm. in 
length.. Ears of medium size, oval, the edges covered externally 
with minute black hairs, internally with white. Upper surface 
df hands and feet clothed with fine white hair not extending over 
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the claws. Tail shorter than the head and body ; covered above 
and below with short white hair, except on the upper surface for 
a space of about 10 mm. at the distal end, where it is Hack ; tip 
not tufted; scale-rings numbering about 33 to 1 cm. : inanmue 
three pairs pectoral, and 2 pairs inguinal. 

Skull smooth and rounded, not ridged. ISTo supraorbital edges, 
only a faint indication of ridges on the parietals. Anterior edge 
of anteorhital plate shows considerable variation from strong con¬ 
vexity to being nearly straight. Palatal foramina widely open, of 
medium length, ending opposite the anterior lamina of ni 1 ; palate 
ending 0*5 mm. behind mb Bulke of medium size. 

Incisors not visible beyond the nasals when viewed from above, 
orange in the upper jaw, light yellow 7 in the lower. Molars of 
medium size, broad with well-defined cusps. Anterior median 
cusp of m 1 larger than the two posterior ones, partly fused with 
the antero-external cusp. M 3 is a simple circular tooth with one 
large antero-internal cusp. The simplicity of this tooth is very 
remarkable and quite different from the typical arrangement 
found in M. r attics . 

Dimensions of the type (measured in the flesh):—Head and 
body 138 mm.; tail 122 ; hind foot 26*5; ear20*5. 

Skull:—Greatest length 35; basilar length 29*4; zygomatic 
breadth 17*8; nasals 14x3*6; interorbital breadth 4’2 ; brain- 
case breadth 13; interparietal 4*4 X 9*4; henselion to hack of 
palate 16*3; palatine foramina 7*6; diastema 10; upper molar 
series 5*7 ; mandible, height at coronoid 10*7 ; incisor tips to con¬ 
dyle 24*8. \ 

Hab. Molopo, Bechuanaland. 

Type. Male. B,M. no. 4.10.1.83. Original number 86. Col¬ 
lected 13th July, 1904. 

This very distinct species is unlike any rat hitherto known, 
both in colour and in the structure of the third upper molar. 1 
have much pleasure in naming it after Mr. R. B. Woosh am, to 
whose efforts in company with Mr. R. E. Dent the British 
Museum is indebted for this very interesting collection. 

u These rats from Kuruman were trapped in the bush-veldt 
about half a mile from the river in the mouth of a small hole in 
a 4 wait-a-bit’ thorn-bush. Unfortunately the black ants damaged 
a good many of tlie animals in the traps. At Molopo this rat 
seemed to he confined to the river pools.”— E. Ji. ID 

19. Mus sp. 

B . D. 132. $ . D. 141. Kuruman. 

c?. 'W. 74, 75, 84, 89, 22, 93, 100. ? . W. 85, 90. Molopo. 

Owing to the absence of adult females in the series I am unable 
to ascertain the mammary formula of this animal, a factor of 
great importance in deciding the specific position of mice in the 
2lm concha or colonics groups. 

“ These mice are very plentiful among the long dry grass by 
the Molopo River and in the forest on the banks.”—if. IF, 



110 


MR. HAROLD SCHWAXX OX 


[Fob. 6, 


20. Legoada mtxutoides, Smith. 
cJ. W. 91, 94. Molopo. 

“ These mice were taken in the dry bed of the Molopo River, in 
an old mole run.”— B. B. IF. 

21. Sacjcostomus HI.LD.Ej sp. n. 

cJ. W. 59, 60, 63, 65. $. W. 22, 55, 57, 58. Kuruman. 

A stoutly-built species, probably allied to A. mashomn de Wint., 
but smaller and greyer. 

Fur long, thick and very fine in texture, about 13 nun. in 
length on the middle of back. General colour of upper surface 
smoke-grey pencilled with black, passing to drab-grey on the 
flanks. Colour of entire under surface from chin to anus, in cl ruling 
fore and hind limbs, pure white, sharply defined laterally. 
Individual hairs of back slate-colour for basal 10 nun., sub- 
terminal ring ecru-drab, tips black. Hairs of under surface 
white to the base, about 8 mm. in length. Tip of muzzle white ; 
whiskers about 30 mm. in length, black with white tips; ears 
sparsely covered with white hair. Tail short, thick, bicolor, 
black above, white below. 

Skull smaller than in A. mashonce ; zygomata more expanded 
anteriorly, ridges more marked and extending further on to 
parietals. Antero-external cusp of nr intermediate in develop¬ 
ment between maslmim and campestris 

Dimensions of the type (measured in the flesh):—Head and 
body 124 mm.; tail 51*5; hind foot 18*5; ear 19. 

Skull:—Greatest length 33*5 ; basilar length 28 ; greatest 
breadth 17; nasals 13*8x4; interorbital breadth 15; breadth of 
brain-case 13*5; palatilarf length 16; diastema 9*10; palatal 
foramina 6*6 x 2*5; upper molar series 4*8. 

Hob. Kuruman. Alt. 4000 ft. 

Type. Male. B.M. no 4.10.1.49. Original number 63, Col¬ 
lected 22nd May, 1904. 

This very well-marked species is (listinguisliable from A. 
mashonce by its smaller size and generally lighter colour. 

A. campestris and fuse as Peters are both smaller species. The 
former was obtained at Tette on the Zambesi, and the latter, 
the smallest known member of the genus, was taken at Inhambane, 
A. lapidarms is synonymous with campestris , Peters having 
renamed the species, as he considered the former name more 
suitable. A. cmderssoni de Wint., discovered in Damaraland, 
may be distinguished from all other species by its sandy coloration. 

Specimen number 4.10.1,53 possesses an additional minute 
molar on each side in the upper jaw behind the usual mb 
The teeth in the lower jaw are normal both in size and number. 
An addition to the molar series of rodents is of such rarity, that 
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an instance of its occurrence seems worthy of record. Dr. Forsyth 
Major has recorded instances in other orders in a paper publisherl 
in the 4 Proceedings 5 *. 

“ Native name e Koti. J 

“ These mice were caught in the bush not far from the river. 
The animal has a pouch on each side of its face, which it fills with 
seeds, giving it a very curious appearance.” — it. B. W. 


22. Arvicanthis pumilio griqu,e Wrought. 

6. W. 7, 9 ; D. 10,11. ? . W. 10,11,104; I). 9. Kurumau. 

Until the appearance of Mr. it. 0. Wroughton’s very carefully 
thought-out paper on the “ Yarious Forms of Arvicaritliis 
pumtlio ” t, I had considered this series to be identical with 
A. p. bechuance Thos. It is now, however, abundantly clear that 
it should be considered a distinct local race. 

“These mice are not uncommon on the hush-veldt near the 
river. They come out a good deal by day.”— R, B:W. 

23. Georyohus lugardi de Wint. 

S . W. 102, 103. 2 . W. 95. Molopo, west of Morokwen. 

This series exhibits a tendency to prolong the white blaze on 
the forehead into a dorsal stripe, a characteristic that is wanting 
in the type of the species. Specimen no. 102 (B.M. no. 4.10.1.89) 
is remarkable for the abnormal development of the ascending 
premaxillary processes, which meet in the middle line behind the 
nasals, thus entirely isolating the latter bones from the frontals. 

This condition is, so far as I am aware, unique in the British 
Museum’s very large collection of Georychi. 

“ These specimens were caught in the dry bed of the Molopo 
River and the sandy veldt some distance from it. The natives 
told me that all the Moles on the river-banks were like these.”— 
A. B. IF. 

24. Georyohus sp. 

2 . T). 21. Kuruman. 

5 . W. 71. Morokwen. 

25. Procavia capensis Pall. 

One specimen, unnumbered. Kuruman. 

EXPLANATION OF PLATE VI. 

Mus woosnami , p. 108. 


* P. Z. S. 1904, vol. i. p. 416. 
f Aim, Mag. Nat. Hist. 1905, ser. 7, vol. xvi. p. 632. 
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6. On a Central African Eatel and Water-Chevrotain. 

By R. Lydekkee. 

[Received January 0. 11)06.] 

(Plate TIL*) 

1 have lately been favoured with the opportunity of inspecting 
a number of skins and skulls of mammals collected by Major 
Powell-Cotton in Central Africa, among which two appeared 
worthy of bringing under the notice of the Society. In a letter 
sent to Mr. Rowland Ward referring to the localities of the 
specimens, Major Powell-Cotton states that they were all obtained 
on the u eastern fringe of the Ituri Forest to a point fifteen miles 
west of Mawampi and thence south-east to Boni, at elevations of 
between 2100 and 2950 feet above sea-level,” 

The first specimen I have to bring to notice is an entirely black 
Ratel, represented by the skin and skull. The ordinary colouring of 
the Patels—grey above and black beneath—is so characteristic not 
only of both the African and Indian representatives of the group, 
but also of various allied mustelines, such as the African Zorilla and 
Fceciloyale and the American Gcdictis , that it can scarcely be re¬ 
garded otherwise than as a deeply ingrained attribute of the .species 
in which it occurs, and one connected in some special manner with 
protective adaptation. Any departure from this type of colouring 
in animals of the group in question—unless, indeed, it were a mere 
instance of melanism—would seem therefore to imply an important 
modification in habits or surroundings. Row—although I have 
no justification for saying that the present specimen may not come 
under the category of a mere individual melanism—the conditions 
prevalent in the great Ituri Forest are manifestly very different 
from those of the open or bush-clad country in which Patels are 
commonly found; and they are, moreover, just the conditions which 
are conducive to the development of blackness in a species. 
Accordingly I venture to consider that Major Powell-Cotton's black 
Patel very probably represents a distinct species, for which the 
name Mellivorct cottoni may be suggested. 

An all-pervading blackness, save for a few grizzly or tawny 
hairs on the upper part of the head, must he regarded as the sole 
distinctive characteristic of the species, as I can find no points in 
which the skull can be distinguished from that of the ordiimy grey 
and black African Patel. Rot that this is a matter for wonder, 
since, so far as I am aware, it is almost impossible to distinguish 
Indian from African Patels by their skulls alone, or the fossil 
Siwalik species from its living Indian representative. In colour, 
length, and texture of hair the black Ituri Patel may be likened to 
a Himalayan Black Bear. If the animal dwells in constant shade, 
the reason of its departure may not be far to seek, as I have little 
doubt that the greyness of the upper parts of ordinary Patels is 
in some way connected with the play of sunlight upon this 
aspect. The specimen is represented in Plate YIT. 

# For explanation of tlio Plate, see p. 113. 
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The second animal is mainly of interest from a geographical 
standpoint. The African Water-Ohe vrotaii i (.Dorcatkerhvui 
aqimilcum ), of which only a single form has hitherto been 
recognised, is known to inhabit the West Coast from the Gambia 
to the Oaineroons, but does not -seem to have been previously 
recorded from the great Central African Forest, in -which it is now 
demonstrated by Major Powell-Cotton’s specimen to exist. 

As regards cranial characters, the Ituri Chevrotain presents no 
points of distinction from West Coast specimens. 

Of skins of the latter the Natural History Museum has a very 
poor series—or rather no series at all,—possessing two skins (one 
mounted) of the typical Gambian form presented in the u forties '* 
by the then Earl of Derby, and one skin collected in the Cameroons 
by Mr. G. L. Bates. Unfortunately the tail of the Cameroon 
specimen is wanting. 

The Gambian, Cameroon, and Ituri skins appear to me probably 
to represent three different races, which may he described and 
named as follows :— 

A. Markings on under surface of chin, throat, and chest white; 

face uniformly chestnut or nearly so. 

а. White markings on back and Hanks fully developed ; a very 

distinct white Hank-band running from the shoulder along 
the Hanks to join transverse loin-band; two other flank- 
bands below this; spots on back forming distinct and 
continuous transverse bands; tail with much brown above, 
Dovcatherium aqaaticimi typicum. 

Gambia. 

б, Light markings on back and Hanks less distinct and less 

numerous; flank-band yellow instead of white, almost 
disappearing midway between head and fore limbs; no 
Hank-bands below it; spots on back less distinctly in the 
form of bands; tail with a very large amount of white, and 
apparently more bushy than in last. 

JJ. a . cottoni (subsp. nov.), 
Ituri Forest. 

B. Markings on under surface of chin, throat, and chest yellow; 

face with a black chevron running from the muzzle to the eyes. 

c. Light markings on back in the form of yellowish-white spots 
anteriorly, but on the loins forming almost continuous 
yellow bands, arranged alternately on each side of the 
middle line, where they are interrupted; one distinct 
yellowish flank-band joining transverse rump-band; tail 
bi*own at base, rest unknown. 

D. a. latest (subsp. nov.). 
Gamer oons. 

If the yellow in Mr. Bates’s specimen be due to staining, my 
conclusions will, at least to a certain extent, be wrong, 

EXPLANATION OP PLATE VII. 

Ituri Black Bate] (Mellivora cottoni). From Major Powell-Cot ton’s specimen, 
Pnoc. ZooL.Soe.—1906, Vol. I. No. Till, 8 
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7. The Articulation of the Vertebrate Jaw. 

By T3L George F. Spurrell. 

[Received February 1, 1900,] 

(Text-figures 34-47.) 

Consideration of the human skull led me to the belief that 
the angle of the jaw is contrived to place the temporo-mandibular 
joint above the level of the teeth. The advantage of this 
arrangement would be that the lines of the teeth in the upper and 
lower jaws would be thrown less out of the parallel when the 
mouth opened and that the teeth would meet simultaneously 
when the mouth shut, and would all press on food between them 
with more nearly equal force. Further, it seemed to me that this 
arrangement favoured, if it was not absolutely necessary to, the 
antero-posterior and lateral movements of the opposed surfaces of 
the molars over one another in mastication. 

To test the probability of this supposition, I examined the 
skulls of other animals. 

From the numerous mammalian types I separated two:— 

I, The type in which the molar teeth are laterally compressed 
in the long axis of the jaw so as to give it a sharp cutting- 
edge. In this type the jaw has a very slight angle, if any. 
A line drawn through the teeth and produced backwards 
almost cuts the temporo-mandibular joint. 

Example, Wolf (text-fig. 34). 

II. That in which the molar teeth have broad flat tops, for 
grinding vegetable food. In this type the jaw is bent, in 
some cases almost to a light angle, and the temporo¬ 
mandibular joint thus raised well above the level of the 
teeth. 

Example, Hare (text-fig. 35), 

Type 1 is the carnivorous type. The molars are required to 
cut soft stringy flesh and to crack large and very hard objects; 
therefore the presence of the tuberculated posterior molars and 
the blade-like carnassial teeth. Roughly speaking, the jaws of 
a carnivore resemble a combination of nut-crackers and shears: 
shears because the hinder teeth overlap considerably. Then 
as the fulcrum is in a straight line behind them, and the month 
is closed by approximating the points A and B, the edges of 
the back teeth must play on one another successively along their 
length, like the edges of shears (text fig. 36). 

In accordance with this type of dentition and conformation of 
jaw, a peculiar form of joint is required. Hence the condyle is 
shaped like a long transverse cylinder (text-fig. 37). It fits closely 
into a long groove, so deepened by a process of bone behind that it 
becomes almost tubular. All lateral movement of the jaw is thus 
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rendered impossible, because it is not only unnecessary to tlie 
animal but would endanger the working of the shears by allowing 
their edges to get crossed. 


Text-fig. 34. 




Skull of Wolf. 


Text-fig. 35. 



Text-fig. 36. 



Type 2 is the herbivorous type of jaw. The molars are 
required to meet simultaneously and to grind with equal force 
upon the comparatively small morsels of food which have been 
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bitten off for them by tlie incisors. This they are enabled to do 
by the angle of the jaw, wliich places the articulation on a 
different level from the teeth (text-fig. 38). The closure of the 

Text-fig, 37. 



A. Glenoid fossa deepened liy a process of the squamosal hone. 

B. Cylindrical comfy! e of lower jaw. 


Text-fig. 38. 



Diagram of jaws. Type 2. 


mouth is effected by the approximation of the points A and B 
(which correspond mechanically to A and B in text-fig. 36, C being 
the fulcrum in both diagrams), 

When the jaws close on an object between them, the pressure 
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is greater between the teeth which are furthest back, near the 
points A and B, than between the front ones, near the points I) 
ami E. But though the pressure at right angles to the level 
edges of the jaws is not equal in all parts, the oblique forward 
pressure of the lower jaw on the upper as it slides up underneath 
it is more nearly equal in proportion as the angle E A 0 
approaches a right angle. The molar teeth of the Hare may be 
seen to have their flat biting-surfaces set obliquety : those of the 
upper jaw look downwards and backwards; those of the lower jaw 
look forwards and upwards. The plane in which they meet 
simultaneously is at right angles to the line of force (text-fig. 39). 


Text-fig. 39, 



Diagram of jaws. Type 2. 

Showing the crowns of the teeth set in a plane at right angles to the 
greatest pressure. 


Text-fig. 40. 



Diagram of jaws. Type 2. : Showing the emenentia articularis. 


Further, economy of movement is obtained in this type by the 
condyle of the jaw not only rotating, but also gliding forward on 
to the eminentia articularis. By this means the point A, at the 
same time that it is separated from B, is depressed, and thus so 
wide a gape is not necessitated, and also the parallelism of the 
teeth, and possibly also the position of the inferior dental foramen, 
is not so much disturbed (text-fig. 40). The molars are also 
required to make to-and-fro movements over one another. They 



118 


MR. H. G. F. SPURRELL ON THE 


[Feb. 6, 

have to act as grindstones. The comparative roundness of the 
condyle, the large extent of the articular surface over which it 
can play, and the presence of an emenentia articular!s on to 
which it can glide, all contribute to increasing the range of these 
movements. The structures, moreover, are capable of considerable 
modification to meet the various requirements of ruminants, 
rodents, primates, <fcc. 

The mouth in Type 1 has to allow its possessor to seize and 
hold other animals, and for this reason the wide gape which the 
type allows is required. First the animal must bring its long- 
canine teeth to bear on its prey; then it must be able to bring its 
hindmost molars directly to bear on the larger bones and the flesh 
of the prey. Therefore, in animals of this type, the corners of the 
mouth extend far back. 

Text-fig. 41. 



Showing lengthening of the jaws forward in order that the incisors may bo widely 
separated whilst the molars are slightly separated and not thrown much out of 
the parallel. 

The mouth in Type 2 has to allow its possessor to crop grass 
or gnaw off pieces of roots, &c. These morsels of food are then 
ground up by the molars. For neither of these purposes is a very 
wide gape required, A very slight separation of the molars is 
necessary; but in some animals, particularly the rodents, a rather 
wider separation of the incisors is required. As the progressive 
widening from hack to front of the gap between the teeth is small 
when jaws of type 2 are opened, the jaws are often lengthened 
forwards. This allows the same movement which separates the 
molars at the back slightly to separate the incisors in front more 
widely (text-fig. 41). As it is only the incisors, not the molars, 
which are required to break up large pieces of food outside the 
mouth, the oral fissure is small. Another reason for this is that the 
molars require muscular cheeks to help the tongue in placing the 
food between them. 

It is perhaps the difficulty of striking a balance between the 
proper separation of the molars and incisors which keeps the angle 
E A 0 (text-fig. 41) greater than a right angle in animals with 
incisors. In animals like the Elephant and the Manatee, in which 



ARTICULATION OF THE VERTEBRATE JAW. 


119 


1906.] 

the lips do the work allotted to the incisors of most other 
herbivora, the angle is far nearer a right angle. The skull of the 
Du gong (in which horny plates take the place of incisors) seems 
to attempt another solution of the difficulty. Another angle is 
introduced into the jaw, bringing the anterior third of the jaws 
into a line parallel with the ascending ramus (text-fig. 42). A 
less marked tendency to introduce the second angle may be seen 
in some other animals:—among the Pigs, in Sus loagirostris ; 
among the Ruminants, in the Chevrotain Tragidus javanicvs 
(text- tig. 43). 

Text-fig. 42. 



Showing' the introduction of a second angle to procure wide separation of the 
incisors with slight separation of the molars. 


Text-fig. 43. 



Having briefly studied the principle in the Mammals, I next 
turned to the Reptiles. Most of these have jaws of type 1: the 
lower jaw articulates with the skull in the plane of the teeth. 
The Snake, however, has a mouth in which (owing to the great 
mobility of the quadrate) the jaw-principles of type 1 and type 2 
are combined in a very remarkable manner. 
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The mandible of the snake articulates with the quadrate; the 
quadrate with the squamosal ; and the squamosal with the 
parietal (text-fig. 44), 

‘When the snake wants either to seize its prey or to strike it 
with the poison-fangs in its maxillae, it requires a wide gape. To 
get this, the movement is. made at the quadra.to-mandihular joint, 
which can he placed on a level with the teeth. The jaw-principle 
is then that of type 1. 

Having seized its prey, the snake, to swallow it, has to advance 
alternately the teeth in the movable maxilla and those in the 
mandible on either side. To move the teeth parallel with one 
another, the movement has to be made from the quadrato- 
squamosal joint, and so raised above the level of the teeth. The 
jaw-principle is then that of type 2. 

The parieto-squamosal joint allows the level of the quadrate- 
squamosal joint to be slightly lowered and brought forward; that 
is to say, freer antero-posterior and lateral movements to be ma.de, 
and the passage between the quadrates to he slightly widened 
(text-fig. 44). 

Text-fig. 44. 



Diagram of Snake's jaws. 

A. Squamosal. | 0. Mandible. 

B, Quadrate. j IX Maxilla. 

The mandibles on the two sides are, of course, independent 
anteriorly. 

In most of the reptiles the jaws are of type 1 and are provided 
with long, sharply pointed and often recurved teeth to prevent 
the prey from slipping out of the mouth when seized*. These 
characters of the teeth are particularly "well marked in a beast 
with a short muzzle, e. g. the Oeratosaurus. Long teeth are for 
obvious reasons less necessary in a beast with a long muzzle like 
the G a vial. The wavy line of the jaws in short-nosed Crocodiles 
is another device by which the slipping*? of prey are to be avoided. 

In the Iguanodon, however, the “ teeth are not infrequently 
found worn down at the crown, like the molar teeth of the 
herbivorous mammalia at the present day” (British Museum 
Catalogue). 4 ‘The worn down crowns form cutting, and at the 

# I have sem this accident happen. I gave an Ocellated Lizard a large slug which 
vuk very slimy and must have been as tough as india-ruhber. The lizard picked 
it up and tried to bite it in half as though it were an earthworm, with the result 
that the slug shot out of its mouth to the distance of some inches. 
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same time crushing, almost triturating surfaces, indicating that 
these animals lived upon herbs ” (Gadow). 

In the Iguanodon the quadrate is greatly lengthened so as to 
place the quadrato-mandibular joint below the level of the teeth 
(text-fig. 45). In this creature the jaw-principle is therefore 
type 2, only the reptilian form is the mammalian form turned 
upside down. 

Text-fig. 45. 



Skull of lyuanudon bernismrtenste (teeth not shown in the diagram). 


Text-fig. 46. 




Diagram of jaws. Type 2 it. 

I shall for convenience refer to this type as type 2 R (text- 
fig. 46). 

I have not been able as yet to examine any of these skulls 
closely, and I do not know whether the quadrato-mandibular joint 
would allow a slight amount of horizontal movement to the teeth 
or not. 

Type 2 R is also to be seen in a slight degree in some Tortoises 
(text-fig. 47), 

From these investigations I am inclined to believe that animals 
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which have flat-topped molar teeth, for crushing or grinding food, 
require a jaw mechanism which will allow them to separate the 
lines of their teeth slightly without throwing them greatly out oi 
the parallel, and then to bring the opposed surfaces of these teeth 
together simultaneously; and that this requirement is met 1 >y 

Text-flg. 47. 



articulating the lower jaw with the skull on a plane either above 
or below that of the opposed surfaces of the teeth. Further, I 
think that such an arrangement is favourable, if not necessary, 
to horizontal movements of the teeth over one another. 


Home Inferences. 

So far I have been dealing with the subject from a purely 
mechanical point of view. It is, however, extremely tempting to 
speculate upon its evolutionary aspects also. I append a few 
suggestions; hut they are, of course, purely tentative. 

I regard jaws of type 1 as the original type, and those of type 2 
as a later improvement. I think there is ground for this view 
not only in the fact that type 1 is simpler and the form found in 
the lower vertebrates, but also in the development of the; human 
jaw. At birth the angle is slight, the condyle being at a low 
level. As the molar teeth develop from before backwards the 
angle approaches a right angle, the condyle rising. Also as an 
abnormality teeth sometimes appear which continue the series of 
teeth backwards up the ascending ramus of the jaw. 

If jaws of type 1 preceded jaws of type 2, the first terrestrial 
vertebrates were probably animal-food eaters. They probably left 
the water to prey upon the invertebrates, which were flourishing 
on the land plants, and in course of time they learnt to eat the 
more succulent fruits. Some modern lizards, which in general 
appearance and usual habits are animal-food eaters, will vary 
their diet by eating a little ripe fruit occasionally. 

From soft fruits some of the reptiles passed on to fleshy leaves, 
but it is doubtful whether they got much further. Owing to the 
big quadrate bone they could not develop jaws of type 2, so 



1900.] OX THE SUPPOSED BREEDING OF A MULE. 123 

remained rather restricted in their diet. A few only developed 
jaws of type 2 R; crushing rather than grinding machines. 

It was left to the Mammals to develop jaws of the true type 2, 
and so to he able to achieve easy horizontal movements of the 
teeth over one another, by which they could grind seeds and reap 
the highest benefits of a vegetarian diet. 

The Birds solved the difficulty of triturating vegetable food by 
improving their gizzards, not their mouths. 

The development of the higher Carnivora was a consequence of 
the development of the Herbivora. The modem jaws of type 1, 
with their tuberculated posterior molars, their overlapping 
carnassial teeth, and their long canines, are as perfect machines 
of their own kind as jaws of type 2. 

The failure of the Reptiles was perhaps clue, among other 
things, to their inability to produce types with jaw's capable of 
effective grinding movements. They were unable to make the 
most of vegetable foods, and hence were restricted to the parts of 
the world where the more luxuriant forms of vegetation were 
found. 


February 20, 1906. 

0. A. Boulenger, Esq., F.R.S., Tice-President, 
in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in January 1906 :— 

The registered additions to the Society’s Menagerie during the 
month of January were 220 in number. Of these 34 were acquired 
by presentation and 73 by purchase, 112 were received on deposit, 
and 1 was born in the Gardens. The total number of departures 
during the same period, by death and removals, was 208. 

Amongst the additions special attention may be directed to:— 

A Snow-Leopard {Fells uncia), from Ladak; presented by Major 
A. H. Hussey, R.H.A., on January 22nd. 

An Aard Wolf {Proteles mstatus), from South Africa; purchased 
on January 23rd, 

A Salt-Marsh Oavy {Dolichotis scdmicold ), from the Argentine, 
new to the Collection, deposited on January 23rd. 


The Secretary read the following extract from a letter addressed 
to him by Maj.-Gen, Sir Reginald Talbot, K.C.B., Governor of 
Victoria:— 

u It may interest the Zoological Society of London to be informed 
of a well-authenticated case of a Mule giving birth to a foal. 

“ I enclose an extract from the ‘ Australasian 5 of Bee. 30th, 1905, 
giving a portrait of this mule and foal photographed by Captain 
Buxton of my Staff. I have myself seen the pair, and there is a 
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striking resemblance between the mule and foal, with light-coloured 
muzzle and a light-coloured ring round the eyes. The fact of this 
mule giving birth to this foal and of having suckled her admits of 
no doubt. Mr. M‘Gilp, the Manager of the Carriewerloo Estate, 
informed me that there was no other mare in foal on his property, 
and therefore it could not have been adopted by the mule mare 
as was suggested as a possibility. The only question is whether 
the sire was a Jack ass or a 2 yrs. old cast Stallion. 

“ There has already been some correspondence about this incident 
in the 4 Australasian/ and a letter appeared on Oct. 14th from 
4 Bruni/ the Naturalist Correspondent who had previously 
expressed doubts on the subject, but when seeing the animals was 
convinced that they were mother and foal.” 


Mr, B. I. Pocock, F.Z.S., the Superintendent of the Gardens, 
exhibited the photograph of a Ring-tailed Lemur (Lemur catta ), 


Text-fig. 48. 



King-tailed,Lemur and young. 


belonging to Mr. W. S. Gilbert, F.Z.S., to illustrate the method 
of riding on the back of' the, mother adopted by the half-grown 
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young (see text-fig. 48). The little Lemur was born while the 
parents were in Mr. Gilbert’s possession. The pair were turned 
out into a garden in the first week of July 1905 and left out 
until the 24th of that month; and Mr. Gilbert was inclined to 
believe that the mating took place during this period of freedom. 
However that may be, the young one was hom on Sept. 26th; 
and if Mr. Gilbert’s surmise as regards the time of pairing bo 
correct, the period of gestation may be estimated as between ten 
and twelve weeks. 

For the first two months of its existence the little one clung to 
its mother’s breast. It afterwards transferred itself to her hack, 
as shown in the photograph, which represents the animal when 20 
weeks old, or about half-grown. Towards the end of January 
(that is to say, when some four months old) the young one began 
to go about on its own account, always returning, however, to its 
mother’s hack when disturbed by anyone entering the room. By 
the middle of February it was partly weaned, and was feeding 
readily upon bananas and milk. 

Dr. A. Smith Woodward, F.B.S., F.Z.S., exhibited a new 
drawing of the skeleton of the Triassic Rhynchocephalian, lihyncho- 
saurus articeps, from the Keuper Sandstone of Shropshire. He 
pointed out the differences between this ancient reptile and the 
modern Sphenodon , especially noting the great expansion of its 
coracoids and isehia, and the probably diminutive size of its 
sternum. He inferred from the everted rims of the upwardly-- 
turned orbits, and from the sigmoidal bend of the femur, that 
Rhynchoscmrus was to a great degree aquatic in habit. 

The following papers were read :— 


L On Breeding Experiments with Lepidoptero. By 

L. Doncaster, M.A., F.Z.S., Mackinnon Student of 
the Royal Society, and the Rev. Gr. XL Raynor, 

M. A., F.E.8. 

[Received December 28, 1905.] 

(Plate Till.*) 

I.—Angerona prunaria. (Plate Till. fig. I.) 

(Experiments by L. Doncaster.) 

In the summer of 1903 I began breeding-experiments with 
A ngenma pmnaria and its var. sordiata , in order to find out how 
the two forms behaved in inheritance. My material was obtained 
from two sources: pupae of both varieties were bought from a 
dealer, and Mr. O. P. Pickett of Leyton gave me eggs which he 
had bred. In neither case did I know the ancestry of the 

# Ear explanation of the Plate, see p. 133, 
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insects used. Only three of these original pairings gave larva* 
which reached maturity. Their results are given in Table 1. 

Table I. 

No. of 

Exp. $ PARENT. <J PARENT. OPESPlUNU. 

03.3... ? sordiata X $ sordiata gave 22 sordiata <?, 25 sordiata ?. 

03.6... $ prunaria X $ sordiata „ 27 sordiata $, 7 sordiata ?, 1 prunaria £ . 
03.4... $ prunaria X £ prunaria „ 27 prunaria $, 1 sordiata $ , 40 prunaria 9 . 

These figures immediately suggested that the banded var. 
sordiata was a simple Mendelian dominant over the un banded 
prunaria type. The next year’s work confirmed this conclusion ; 
and it must be supposed that the single prunaria among the 
offspring of 03.6 and the single sordiata in 03,4 were due to 
accident. The larvrn, when they first hatch, are exceedingly 
minute, and when the food is changed it is difficult to be certain 
that no larva clings to the hands and gets transferred to the 
wrong box. 

An inspection of the moths from 03.3 showed that about half 
of them have the brown bands on the wings, with plain orange or 
yellow centres, but that the other half, in addition to the banding, 
have the orange centres speckled as in the typical prunaria. 
Sometimes the speckling is very faint, so that it is hard to give 
exact numbers of each type, but approximately among the 
offspring of 03.3 the numbers are 24 speckled and 23 plain. 
In 03.6 all ’were speckled. This suggests that the speckled 
character of prunaria is dominant over the plain of sordiata 
at the same time that the banding of the latter dominates over 
its absence in the former; in this way a heterozygote can be 
distinguished from a pure sordiata . 

In 1904, 36 pairings were made, of which 24 yielded images 
in 1905, Their results are given in Tables II.~VII. 


Table II .—Prunaria 2 X prunaria J . 


No. of. Exp. 

pr im . <?. 

prim. 9 • 

sord. . 

sord. 2* 

04. 1. 

8 

3 

1 



15 

8 

... 


3. 

1 




4. 

11 

5 



10. 

7 

6 



13. 

3 

1 



13 .. 


4 



Total . 

45 

26 

1 
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Table III. — Primaria 2 X speckled sorcliata c • 


No. of Exp. 

9 PARENT. 

$ PARENT. 

Offspring, | 

04, 8 . 

prim. ^ ex 03.4 X speck, son?. $ ex 03.6 

■prim. 

<?• 

10 

prim. 

?• 

11 

speck, 
son?. $ , 
5 

speck. 
sorcl. 9. 
5 

11 . 

3) » X 

55 55 

27 

24 

16 

23 

15 . ! 

„ X 

53 35 

1 

0 

1 

1 

17 . 

„ „ X 

„ ex 03.3 

10 

10 

6 

7 

26 . 

53 35 X 

„ 

25 

30 

23 

23 


Total . 

73 

75 

51 

59 


Table IY.—Speckled sorcliata $ x prmiaria S . 


iNo.of Exp. 

t 

9 PARENT. PARENT. 

Offspring. 

04.19 . 1 

! I 

9 speck, sort?, ex 03.3 X S prun. ex 03.4 

prnn. 

<?. 

2 

prim, speck, speck. 

9. scn*d. $. sord . 9. 
14 4 

i 27 .; 

; 

„ ex 03.6 X 

1 

o 

O 


Total . 

i 3 

16 4 


Table Y. — Speckled sordicita } xd, 


No. Of Exp J ? PARENT. ^ PARENT. 

Offspring. 

04.21 . 

? ex 03.6 X cf ex 03.3 

prim . prim, plain plain speck, speck, 

S . 9 • son?, $. sord. 9 . sord. . sord. 9 . 

2 1 . 1 

22 . 

» X 

13 2 3 

25 .. 

? ex 03.3 X „ 

. 1 1 

32 . 

35 X „ 

. 1 . 1 


Total .' 

2 2 4 3 4 2 
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Table VI.—Plain sordiata X prmiaria. 

|No, of Exp.} 9 PARENT. £ PARENT. i OFFSPRING. 


| 0420 .j 9 pi. sortf. ex 03.3X $ prim, ex 03,4< 


0,1 y 

ox . 1 }1 31 5, ), 

28 .| 9 prim, ex 03.4 X <?pl. sord. ex 03.3 

Total . 


speck, sord. $. speck, sord. V .! 
8 :> 


i 

5 

14 


11 


Table YII.—Speckled sordiata x plain sordiata. 


.No. of Exp.j $ PARENT. $ PARENT. 

1 

Offspring. j 

I 

04.23 . ? spec. 

ex 03.3 X S plain ex 03.3 

plain 
j sord. $. 
2 

plain speck, speck. | 
sord. 9 • sord. $ . sord. 9 . j 

j 38 .. .. | „ 

,, X , t 

5 

2 0 3 1 

' 35 .’ „ 

| j 

» x „ 

4 

l l : 

i I 

j ! Total . 

11 

2 7 4 ' 


From these tables I think it is sufficiently clear that the 
banding of the sordiata is dominant over its absence in pmnaria , 
but that the speckling of prmiaria is a.t the same time dominant 
over the plain orange of the pure sordiata^ giving a heterozygote 
which is both banded and speckled (PI. VIIL fig. 2). The plain 
sordiata , however, may have some specks along the wing-rays, 
so that an exact determination of the numbers of plain ” and 
u speckled ” is not possible. The numbers of these two classes 
in the tables are therefore approximate. 

The numbers are not sufficiently large to show whether the 
different types occur in the proportions demanded by Mendel’s 
Law, with the exception of those in Table III. Here there are 
148 prmiaria to 310 sordiata , where equality is expected; but 
the mortality is so great among the young larvae, and also during 
hibernation, that a very small differential mortality will account 
for this. 

The work was partly undertaken to find out whether there 
was any tendency for a correlation of either of the types with one 
or other of the sexes, but no evidence whatever of this 1ms 
appeared. 

It is important to notice that no intermediates occurred; in 
fact the darkest prmiaria bred were from two prmiaria parents, 
and the lightest sordiata from sordiata parents. 
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It may be pointed out that this ease is so like what is known 
of some other instances of alternative inheritance in moths, n p„ 
in Antphidasis betularia and its var. doalh'dagaria, that, it will 
probably l»e found that these also are simple cases of Mendelian 
inheritance. 


II.— Abraxas grossulariata . 

(Experiments by the Rev. G. H. Raynor.) 

'We now tom to the case of Abraxas grossnlariata and its var. 
lacticolor (jlavofasciata). Mr. Raynor obtained, some years ago, 
a rare variety of the female, in which the black markings are very 
much reduced and assume a partially linear form. They are also 
characterised by their indefiniteness of outline; instead of the 
sharp edge to the black marks which is characteristic of the type, 
in var. lacticolor the black spots have an indefinite appearance, 
which makes them appear to have been put on with a nearly dry 
brush. The only exception to this rule is the spot "in the centre 
of the fore wing, which is more conspicuous than in the type 
(see PI. YIII. figs. 4 & 5). The var. lacticolor may therefore be 
regarded as resembling an albino, in which the black pigment is 
reduced to a constant extent, but not quite absent. The yellow 
bands do not differ from those of the type. It should be men¬ 
tioned that the amount of black varies very widely in the type, 
but at its most extreme reduction the insect does not resemble 
lacticolor , since the spots are small and definite. Among the 
many thousand insects bred by Mr. Raynor, no intermediate 
between lacticolor and the type has occurred. 

When the original lacticolor $ was paired with a normal £, all 
the offspring were normal. When, liowever, two of the progeny 
of such matings were paired together, some of the female .offspring 
were lacticolor. but the var. did not occur among the males 
(Table YIII.). A number of such families were reared which are 
not included in the tables, since the numbers were at first not 
recorded. It appeared, however, that the var. lacticolor is a 
Mendelian. recessive of quite a new type, since it was known only 
in the female, and more exact experiments were undertaken to 
investigate it further. 

In 1903, in addition to pairings of the type DRxDR (first 
crosses paired together), lacticolor $s were paired with hetero 
zvgous c ?s (see Table IX.). The result of these matings was 
that lacticolor appeared in both sexes, some of the 6 s and some 
5 s being lacticolor , others of each sex normal. Borne of the males 
used as fathers in these experiments were first crosses, otheis 
were heterozygous males of the second generation, which had 
lacticolor sisters. One F 2 male (exp. xliv. 5 03), which had two 
lacticolor grandparents, when paired with a lacticolor 5 had only 
normal offspring, showing that in F 2 pure dominant males occur, 
in addition to heterozygotes, as is expected on the Mendelian 
theory, 

Proc. Zool. Boo, — 190G, Yol. I. Xo. IX. 
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It was now shown that the recessive variety hitherto known in 
the female only could be transferred to the male by pairing a. 
heterozygous inale with a, recessive female. It remained to pair 
male and female of the variety together, and to pair the recessive 
male with the heterozygous female. Both these pairings were 
effected in 1904 ami repeated, in 1905. 

Lactlcolor 5 X o' (Table XI.) have given exclusively lactlcolor 
offspring, male and female; the recessive character breeds true, 
as was expected. 

Lactlcolor d X heterozygous 2 (Table X.) have given all the 
males normal, all the females lactlcolor ; a result which may have 
important bearing on the theory of the determination of sex. 

To sum up— 

DR 2 X 3 >R d gives HI > d , DR d, 3 >B 2 , RR ? . 

R 2 x Ibid o 1 bU d, II LI d 7 J.)R 2 ’ RR 2 • 

DR 2 xlld „ 1 >R d . RR 2 . 

R 2 x B <5 „ ... RcJ ... R 2. 


Table YIII. -Heterozygous 2 X heterozvgous d* 
(Type DRxDR.) 


No. of Exp. 

1 (jr<m. <J. 

yroKH. ?. 

laet. $. 

hut. 2 . 

Total. 

03.xii. ... 

25 

14 


9 

48 

03. xxi, 

2-2 

9 


11 

42 

| OR x. ... 

13 

1 


15 

29 

i L.D.O-I.iL ... 

7 

1 

i 

4 

12 

| Total... 

G7 

25 


39 

131 


Tab Lis IX.- -Lactlcolor 2 X heterozygous d. 
(Type R2 x Dlbh) 


No. of Exp. ! ynm. d* ! <?*'*>& s*. : 

! ; 

tact. d . | loot, 2 * 

Total. 

j OS.iv. .... ... j 

1 i 

3 1 ... 

3 

! l ! 

; 03, viii. 10 j 4 

0 ; 2 

22 

j 04. v. ,J 18 ; <5 

; i ! 

1 ii i i 

30 

Total,..! 28 j 10 

20 ! 3 

oi 
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Table X. — Heterozygous 0 x lacticolor <£ . 
(Type Dll g x II £ •) 


! An. of Exp. 

If fuss, g. ' (il'OSS. 2. ! hwf. g. 

x . 

Total. 

( 04. \i. ... 

10 : ... ! .. 

8 

21 

i 04 AA'xvii. ... 

3 ... ! 

1 

4 

| 04. ii. ... 

10 1 

1 

2 

; 

12 

Total. 

29 ! , 

j 

11 

40 

Cable XI. — Lacticolor $ x lacticolor rj. 

(Type 11 2 x F o 

j Ao. of Exp. 

if mss. £. (fross. 2. : tact. $ - 

! la vt. 2 * 

I 

Total. 

04 i. . . 

... .4 

1 

1 1 

o 

05. ii. ... 

o 

i 

1 *> 

7 

0-4 viii. .. 

5 

; 7 

12 

Total . 

11 

| 13 

24 


It will 1)6 noticed that while the results given in the tables are 
qualitatively in full agreement with Mendels Law, yet the 
numbers depart widely from Mendelian expectation. There is 
■always great mortality in rearing insects, especially in those 
species which hibernate in the larval state, and the discrepancy 
is probably accounted for by the greater strength and healthiness 
of lacticolor, which we have frequently noted, and which has 
doubtless caused a selective mortality in favour of the variety as 
compared with the type. 

The following tentative hypothesis is put forward to account 
for the relations between the variety lacticolor and the sexes. 

Castle * has suggested that the determinants for the two sexes 
are segregated from one another in gametogenesis like Mendelian 
characters, and that a male-bearing spermatozoon always meets a 
female-bearing egg or vice versa, so that in respect of sex all 
zygotes are heterozygous. He has further supposed that somatic 
characters may occasionally be coupled with one or other sex- 
determinant, so that of the gametes produced by a heterozygote 
AB, the male-hearing may all carry one somatic character A, 
while the female-bearing carry its allelomorph B. 

* Castle,Hereditv of Sex,” Bull. Mas. Zool. Harvard, xi. no. 4,1903, pp. 189,208, 

9* 
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This hypothesis, with slight modification, leads to the reMilts 
observed In the cross ijrosxiiltmaltt x Iffc.two/or. 1.1 we suppose 
that, among the eggs the male-bearing all carry the 

femahidmaring all larticofor. while in the sprrmahwwi there is no 
coupling, so that we 3 m \ < ^ male- and lei aide-hearing ol belli kind:-, 
we shall get the following results: 

THIS gives eggs I > c? , U V • 

1)11 o gives spermatozoa, 1 > <J , It <:> ? 1 1 ? > R V , 

Since in fertilization, a. male-hearing gamete must always meet 
a femah*-hearing, the possible combinations of egg and spermatozoa 
are as follows :— 


(<?,) Egg I > ,$ x sperm. I) V = zygote DIET V* 

,, 1 ) d X Il'V ” e I dv , C y* 

r It? X „ !>«•: « „ mr.V 

I» O V 'll . — I I f a 


in the combination iaclivofor V X heterozygous R we 
similarly have eggs R <$ , II ? ? spermatozoa I ) J , R g , I > Y . 
giving eombh intions— 


shall 

R Y’ 



(0 

Egg It r.r 

x sperm. 

D? 

= 

zygote 

DUO 5 . 



j» H o 

X „ 

It 5 

= 

,, 

R11 ,r y. 



» H ¥ 

X „ 

l>t? 

=ss 

o 

DU? eb 



„ II? 

X „ 

It <5 

= 

?? 

.1111 y o , 

In 

the 

muting j 

heterozygous ? 

X 

laetioo 

hi* d the 

U«J, 

115, 

, the spermatozoa, it 

J , Jt 

'?■ 

, hi ha combinations 


(«) 

Egg i) d 

X sperm. 

It? 

=: 

zyg< >te 

I)ltd f,;. 



,, E? 

X ,, 

It d" 

=5 

,, 

It It y d. 


eggs are 


it is now obvious that if the sex borne by the egg is uniformly 
dominant over that carried by the spermatozoon, the results are 
exactly in accordance with the observed phenomena, The sex 
carried by the egg is that writ ten first in the zygote columns, mid 
we get. 

In group (n) DDR, 1 >31 d , DR ?, UR.‘.,b 

} , ' (//) S)U ( ; i HR W DU Yb UUy . 

,, (r) Diler ... ... HR V * 

it is possible to get the same result in other ways, e, g. by 
assuming coupling between the two cha,ranters anil the respective 
sex-detenu inants in. botli eggs a,ud spermatozoa, and random 
conjugation between them ; hut in any case, if (.la,stUbs assume! ion 
of coupling be taken for grunted, it is necessary to assume that* 
it is always the egg which determines the sex. 


Note.—T he sex-hypothesis litre outlined seems at first sight to 
be at variance with that propounded by Wilson (Jotrnr Rxp, 
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Zook vol. ii. p. 543)'", and ha sod on his work on chromosomes. 
Wo may suppose, however, tlm two “ idiochromosomes J? (or 
** hehurotropic chromosomes ’*) in the female before reduction to 
hear the male and female sex-determinants respectively, while in 
the male the female-hearing chromosome is reduced or absent. 
Then in the female we shall have segregation of the sex- 
debormiuants at the maturation-divisions, and we may suppose 
that female-bearing eggs are fertilized by male-hearing sperma¬ 
tozoa, giving females, the male-hearing egg being fertilized by 
the spermatozoon which has no “ heborotropie. ” chromosome. 
This is in full accord with the hypothesis suggested by the 
behaviour of the var. laciicolor f, 

EXPLANATION OF PLATE VIII. 

Fijr.h Juffcraim prunctrin, $: p. 125. 

2. Hcterozygote prmmria X sort!lata t <$: p, 128. 

3, Pure via*, sordini $: p. 128. 

■L Abraxas (frossnlnriata, tj?: p. 129. 
f>. Var. itudiroior, ?: p. 129. 


2. Oonirilmtions to the Osteology oE Birds.—Fart VIII.J 
The a Traeheophone ^ Passeres ; with Remarks on 
Families allied thereto. By W. F. Pyoiiaft. ’F.Z.S., 
A.R.8., &c. 

[Received Roeumhur 28, 1905.] 

(Text-figures 49-52.) 


i. TNTHODUCTOTt Y REMARKS. 

in the following pages I have endeavoured to describe the main 
features of the Osteology of the Tracheophone Passeres; and, 
further, I have striven to embrace in these remarks such other 
ana tomieal facts as may seem to boar trustworthy evidence as to the 
systematic position of the group. 

. The Tracheophonea)” seem to form a natural group, allied on 
the one hand to the Eurylmmhho, Co tin gate, and Fhilepittida 1 , 
and on the other to the Tyran nuke ami Pitfhke: details on this 
point will be found later (p. 158). 

This paper is by no means so complete as 1 could have wished, 
inasmuch as many genera yet remain to he examined. The 
position ascribed to some of these at the present day is open to 
grave suspicion ; hut these doubts cannot be set at rest until 
skeletons and birds in spirit are sent home in place of skins, 

* Also ‘Science,’ xxie 1905, p* 500. 

f Since thin paper was written, Wilson lias suggested an explanation of his results 
identical with that outlined hove (Jouvn, TCxp. Zool. vol. lib, Feb, 1908). 

X For Part; VII. see P. %. S. 1005, vol. ii. p. 30. 
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ii. The Huron of the Am i/r, 

The .skulls of the hypes which form him subject of this j 
present no striking peculiarities or extremes <4 specialisation 
such as are met with among the Kuryheniidm. \ of e«»l!oeti\oh, 
they conform hi) one general plan distinguishable Irom Ihatef < im 
Tymnuhhc and the forms which appear ho m«* ho ho allied therein, 
This plan, and the modifications thereof, S lu*ju* ho ho able to 
describe in the near future. 

The skulls-of tlieTraeheojhone Passeres, ami the forms herewith 
associated, are ho he. distinguished from those of I ho Tyraimabe, 
Pitt.ithe, ami Philepitthhe mainly on account of theabsonee of ,*m 
ossified nasal septum; huh besides these there are other small 
characters, or combinations of charnctors, too subtle for tabulation, 
hut which, nevertheless coni ribute towards the delimitation of the 
several groups. Taken separately, however, the skulls of the typo,- 
heroin described can readily bo distinguished from I hose of the 
Tvianniform types. Bui, as will be shown, in the sctpirl, the 
arrangement 3 here propose does not. rest on these character.'' 
alone. 

The following* are the characters which distinguish the fnmilw 
which (tome within the scope of the present paper: 

Plprhhv.. With a nasal hinge; inflated antorbilal plates; a free 
lachrymal; maxillo-palatine xiphoid ; vomer short and broad ; 
postorbital process obsolete; processus zygoma ticus spine like 
and blunt; interorbital septum perforated. 

F(ynidcariklm .—With anterior naros enclosed by a bony walk 
leaving a wide aperture at the proximal end of the nasal lW>a 
between the premaxillary and descending processes of the 
nasal. Maxillo-pa,latinos strap-shaped, crossing* the hinder 
end of the olfactory fossa., and passing backwards beyond the 
level of the median, descending plate of the palatine ; vomer 
long* and broad; postorbital process large, sometimes joining 
the processus srjuamosi; interorbitai septum perforate*. 
I.h'jtclr(>eoi((/yli.J«\ I nterorhifa l septum i m perfora te; nost pi Is neea 
sionally of Formimmid type; postorbital process small; 
nmxillo-palnthies short, and broad, crossing tin* hinder cm! el 
the olfactory fossa, and terminating immediately in front 
of the descending plate of the palatine ; vomer short. 
Ft/ndkmd(t\ - Nostrilsscldzorlii.ua,I; interorbitalseptum perforate; 
maxillo-palafine of great length and slenderness ami con¬ 
tinued backwards to or beyond the level of the free end of 
the median descending plate of the palatine. 

septum wanting ; postorbital pro- 
cesses wanting; maxillo-palatines long, narrow, and ango* 
later!, continued backwards to the level of the median 
descending plate of the palatine, 

J/?/Zrwi5i^c.-»-4nter()rbital septum perfomte; postorbital processes 
small, placed low down on side of skull; maxillo-palatine 
long and slender; vomer short, long limbs. 
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Pitiidfv ,—1 nterorbita 1 septum perforate; ] jostorl >ital processes 
small ; temporal fossa, extending to the mid-dorsal line ; a. 
more or less well-marked nasal binge; maxillo-pala,tines in 
the form of short thick spurs, crossing* the middle of the 
olfactory floor and far removed from the median descending 
keel of the palatine. 

The Occipital Region* 

The plane of the occipital foramen slopes obliquely backwards 
through an angle of about 43°, while the foramen itself is without 
any marked supraforaminal ridge, except in the case of the Pitfcidie, 
where it is fairly pronounced. Compared with that of the 
Euryhemhke the cerebral fossa, will he found to project slightly 
beyond (eauda,d of) the foramen, instead of sloping forwards as 
in that group, thereby indicating a larger brain-cavity. The 
lamhdoidal crest is not strongly marked, but the region enclosed 
thereby is wide, except in the case of .Pitta, where this ridge 
is conspicuous ami curves rapidly downwards to pass into the 
lateral occipital wings, thus decreasing the width of the skull in 
this region. The cerebellar dome is nowhere very prominent, 
except in Preadocolapten, where it attains a development far 
exceeding that which obta ins in any other member of any of the 
families now under discussion, inasmuch as it rises upwards far 
above the level of the lambdoidal ridge and temporal fossa 1 to 
form a, tumid swelling, bounded on either side by the cerebral 
lobes, which stand out in the form of bulla) separated from the. 
cerebellar prominence by deep depressions. The lateral occipital 
wings bounding the tympanic cavity are turned somewhat for¬ 
wards, and tend to approach one another in the middle line more 
than, in the Euryhemidte. This is especially noticeable in the 
Oonopoplmgidte, Philcpittidag Pipridm, and Dendrocolaptidax 
The Cranial Roof (text-fig, 40 ad).—The cerebral dome is 
wide, well rounded, and rises gently above the cerebellar dome. 
Pitta and llyfaetes are exceptions in this respect, the cerebral 
dome rising Hindi higher than in any other members of the 
families under discussion. .In Pitta this dome is constricted 
laterally by wide though shallow temporal fnss«o, but in 11 glacier 
this region of the skull is full and round, and the temporal fossa 
eon lined to a shallow depression immediately above the squamosal 
prominence. In Sgnallaxir, dnclodcs, ami Prendocolapter, among 
the Synalla/xime, ami to n less extent in Xipfwenlapler among the 
I )cmh*oeo]apfhm\ the cerebral dome is very markedly depressed, 
though it is at the same time unusually broad from side to side. 
The cranium of Pncndocolaplcs is further noteworthy in that the 
roof is marked by a, relatively deep median groove, and two lateral 
grooves marking what answers, more or less accurately, to the 
Sylvian fissure of the brain (text-fig. 50 g, p. 140). In the Ptoro- 
ptoclmhe the form of the cerebral hemispheres is well defined, 
but the lateral grooves of the “ Sylvian fissure” are very faintly 
indicated. 
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Tim int-evovbibd region is narrow, ex<‘0|rt in limwtw and 
Xiphoada^n *, where it may almost he deserihed as broad. in all 
ruses this ivtfion m\|Kinds «d>ove and holms! tho anlorhiial plater, 
to form a. pi*ofoc*ting roof ha* the front, of the orbit, imhm nisls, 
ove.u when present, oontrilmlo nothin"' towards the 1«i«»n ol 
this protection (see j>. I »>8). 


Text-li,** IP. 



Lateral aspect of the skull* of; -a. iKwndorohiptw homhmtafi. b. My/ttsfc* 
meyapodi ns. c. Jkttam oincrum, <1. Jhndrm’ohtpfm pimmnus* 

ft.n. = anterior mires, a,op. — autorbitul process. t\p. oTehellar prominence, 

Lo,s, «* intemrbitnl septum, um. « anterior mires, pa. ^ palatal, pjup, « 
posterior orbital process, pt. =* pterygoid, p.s.s. ^ pmumnn zypo.mulieus 
squamosi. 
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Pipm, where they are abruptly truncated to form, with the beak, a 
nasal hinge. In this, a.s indeed in all other characters of the skull, 
the Piprida> agree with the (Jotingidav, and should probably be in- 
id tided therewith ; and the Ootinghhe in turn agree in this point 
with the Euryhembhe. There is an incipient nasal hinge in the 
JPithhhe, 

The Base of the Skull. 

Ik t si pterygoid processes are absent. The basitemporal plate, 
except, in Pittiyke, is somewhat swollen, and does not extend forward 
on to the parasphenoidal rostrum, but is bounded by a gently curved 
or slightly pointed anterior border, the edge of which has fused 
with the rostrum, leaving apertures for the Eustachian tube. In 
Pitta this plate is slightly concave, pointed anteriorly, and has a 
free edge. Xiphorhyuchus appears to be unique, in that from the 
anterior border of the basitemporal plate just veil trad of the 
position usually occupied by the basipterygoid processes it exhibits 
a, pair of long needle-like splints of bone immediately under the 
pterygoid and extending some distance beyond them, almost, in fact, 
reaching the long spine-like spurs of the palatines (transpalatines, 
Parker). Only in Pseiulostsara ( llomorus ) is there any vestige 
of similar processes, and those take the form of minute prickles. 

The occipital condyle is very small, spherical, looks downwards 
and backwards, and lies within a deep precondylnr fossa. 

The Lateral Aspect of the Cranium. 

The tympanic canty is small and bounded above by the base 
of a, more or less well-developed ^processus articular is sqaamos ?, 
behind by the lateral occipital wing, and below by the external 
free edge of the basitemporal plate, while in front it is shut in by 
the quadrate. Of the usual apertures to be found within this 
cavity the recess as tympanicus anterior is the largest. 

The superior tympanic recess opens in the Uonopophagidaq 
Pipridw, Oemlrocolaptime, and Synalla.xime by a moderately large 
aperture between the otic and squamosal heads of the quadrate; 
while within the lower segment of this aperture there will be 
found a cribriform plate leading into the rccessus tympanicus 
posterior. In the .Pittuhe, .Pliilepittidaq Oonopophagidm, and 
Perm iea,rii lire these two apertures are separated by a- long bar. 
The fenestra! recess opens at the end of the bony column dividing 
the anterior and posterior tympanic recesses. 

The periphery of the tympanic recess presents characters of 
su{Udent interest to deserve a brief survey. 

In the Pittidic, Oonopophagkhe, Formiearihhe, and Dendro- 
colaptiiue the free edge of the lateral occipital wing rises upwards 
and forwards to pass into a huge depressed processus zygomaticus 
s(jaamosl, and is continued downwards, forwards, and upwards to 
form a bony, wall apposed to the shaft of the quadrate and 
terminating at the free end of a more or less well-mfirkedprocm^^ 
articular is sqmmmi, In the Synallaxime and the Oonopophagkhe, 



138 mil. w. i*. rye it An: on Tin: esiT.oi.om, ! r-m. :h>, 

however, iliis wing ct»iiU‘S to a sudden .•">tnp when it *1 1 **s flip 
summit of the curve, 11 h ‘i t turns abrupt i\ dmv awards in the hum 
of ii sharp ridge, losing hselj in tin*/vorr-s'.svas' /*/<*<*"A*/v.-- ;, 'y-m .'.-eve 
(text big, 4h b, p. 1 3t»). 

The 'p W 4orhif(tl mjhat is by m> means uniform in eiia meter. !».■■ 
the Pittidm alone wide Iml-shallow temporal hose 1 moot to l«»rm a 
narrow sagittal crest. In the <\mop:»phagidie, tin’ I'Viuma riidw. 
and 1 kmdmcolaptidic (text dig. oOb-cl, p. I-Ml) tempera! home an 
sutticiout.lv deep {<o form a luirly couspieiinns squamosal pm 
mi nonce, but they do not meet as in I bn Pittida*, 1st the 
Philepittidir these depressions are barely traceable, 

Tin 4 , postorbitn.i process is obsolete in the Aeantlomt l id;-', 
ITimoptochinir, and Pldlepittidie, and in siiik* oi t henuall bemhe 
colaptime (o. g., Xiphorh](iiehas)> In sonn* Kormienriine' t«\ g.. 
Thmntopltihtx) and in same Syuallaxime (e. g., Ogee//'cm; \ ibh 
process is continued t low awards to fnsn will) I la* y.\ .yomal ir 
process of i I'li* si pun nos,‘il, forming i la Toby a bony far arn^e t lm 
temporal fossa. 

The lavhrffuad is eiMu*r altogether wanting or is \rsiigial, In 
tlie Pipridm this bone is sum Ik dumbbell shaped, and parsed again a 
the outer border of the swollen aid orbital platens in I lit 4 ( hi inghke. 
St lacks an orbital process, lies entirely within the luehnmo-uasd 
fossa., a.nd is perforated by a. pneumatic foramen, In the Piero 
pt.oriunm it has almost completely fused with the anforbita! plain 
a.nd is sigmoidally curved, in tin* PhilepiMhim it is represented 
only by a minute nodule of bone lying in the superior angle of 
the lachrymo nasal fossa, and adherent to the nntorbilal plate. 

The Ethmoidal Retfiaa. The interorbilal septum is eomplele 
only in the Dimdrorolaptime. Tin 1 aatarhilal plate dons not 
present any very striking changes of form. In the Ptempturliinu' 
the ventral border of this plate is deeply notched ; its older h< »rder 
convex and produced dmvnwartls at its interior angle into a small 
spur resting on the quadrate jugal bar: in the Pldtepit I id;e il k 
ha.mulat.ft in shape. The head of the hammer is large, iuihd.ni), 
projects downwards llelow the level of the quadrate jugal bar into 
which it fits by a groove, while the shaft of the hammer k 
ail.ached at right angles to the inesethmnid and so as lu have a 
clear space above and below it. In (he Pipridie it resembles that, 
of the Ootinghbc as might he supposed. Oblong jo shape, its 
dorsal border is sinuously curved, leading into a space between 
itself and the frontals, its inferior border is straight, hut she 
line is broken by the downward extension of the iutero external 
angle ; the outer free border is hollowed. In Pittidie the dmwab 
external, and ventral borders are fairly deeply hollowed, so that 
the plate has a Mlohed appearance, and this shape is still more 
pronounced in the Dendrocohiptime. In the Formiearima this 
plate is almost quadrangular in form, and 1ms the infermextorna l 
angle produced into a. long pillar ex fending down the quad rato 
jugal, bar: in the larger forms (e. g„, I talar a) this column appears 
to spring from the middle of the inferior border. in the 
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Symdlaxinu* and Xenieidm it forms a, large quadrangular plut.i* 
slightly hollowed along its external border. 

The Horn* of the olfaeto ry eha in tier appears only in a, few eases 
to he partially ossified. Thus, in Xiphocolaptes albicollh for 
example, and possibly in other species of this germs, the anterior 
portion of the chamber is partly closed in, when the skull is seen 
from below, by the inward extension of the palatal processes of 
the premaxilla. 

The PremaxiUa and Nasal. 

Except in the Deudrocolaptidie and Fonnicariiday the 
premaxilla, presents no really distinctive characters, being but a 
small, pointed, triradiate hone. In the Dendrocolapfidw, 
however, it is often produced, as in Xiphorkynchw, into a Jong,, 
deeurved probe. In the species in question this portion of the 
beak is of considerable length, subcircular, and rod-like. As 
a. consequence of this modification, the anterior nares have shifted 
backwards so as to lie immediately in front of the laehrymo-nasal 
fossa, and have become reduced to small oval apertures. 

The nasals in such genera, as I have been enabled to examine 
of the Furnariime, Synallaxime, and Philydorime, of Dr. Sharpe's 
1 Hand-list/ a,re of the sehizorhinal type (text-fig. f>0 g, p. 150). 
And on this account, as well as on the evidence of the skeleton 
generally, I suspect that it will bo found advisable, on further 
work, to merge all three in a single subfamily, and with these 
will probably follow' also the Selerurimo, Mnrgarornitliime, and 
G lyphorhy nchime. 

The Maxilla- Jt iffal sir eh. 

The maxilla, as usual, is completely fused with the premaxilla, 
hut its approximate size may be measured, generally, by the 
an torn-posterior extent of the maxillo-palatine processes. These 
differ somewhat markedly in the different groups here associated. 
They will be found in what is probably their most primitive form 
in the Pittidm, (Jcmopophagidic, Formica, ri id ay and I )einlrocolnptihi;m 
.Heroin the mnxillo-pnlutino process is triangular in form, the 
apex of the triangle rising gently from abroad base which sweeps 
round posteriorly into the quadrate-jugal 1 mm*. The apex, it should 
bo mentioned, underlies the free end of the. vomer. In the 
FormiearndfC the maxilla, at the point from which the palatine 
process leaves, is pierced by pneumatic foramina-. 

In the Pipruke thesis processes a,re strap-shaped, with a pedate 
free end, and stand out almost at right angles to the long axis of 
the maxilla. Into the base of this bone there opens a. pneumatic 
foramen conspicuous when the. skull is seen from below. The 
form and arrangement of these elements recall the maxillo- 
palatines of the Ootingidie, indeed the differences between the two 
are a negligible quantity. 

in the Oonopophagidm and the Philepittidm these processes 
are of considerable length and slenderness. They spring, in the 
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Ventral aspects of ilie skulls of :-™n, .Utf fades metfttpwlim, h, PhihpMta 

c. Pscudneolaptcs hoismu'tfuti, cl. IhudrocoPiphs pimiumtis, o, Hufum 
dnerm. f. Xiphoph // whits fpoduliposfpis. g, Dorsal aspect of skull ol 
- Vseudoeolapftis (c), 

«.f»«oouclm vestilmli. b.p. = basipterygokl process, c.p, ** cerebellar prommeneo, 
wmj.ju. * maxillo-palatiue process. » nasal, «. nasal process of pre- 

mu xil In. jw. an palatine. » pterygoid. p.s.tt. procwHUM '/ygonmtints 
sqnamosi, <y. ~ quadrate, w>, vomer. 
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Philepitthke (text-fig. 50 b), from a moderately broad base and 
slope obliquely backwards till they reach the vomer, when they 
curve so that their free cuds run parallel with the long axis of the 
skull, in the ITeroptochime these processes appear to spring from 
the inner extremity of the quadrato-jugal har, that is to say they 
are given oil* by the extreme postern-internal angle of the maxilla, 
instead of springing from the middle of this hone as in the 
Philepitthke. They curve backwards and inwards till they reach 
the vomer, when they turn sharply hack wards and run parallel 
therewith, terminating only when they touch the downward keel 
of the palatine. 

In the Synallaxime and Acanthositthke these processes are of 
great length and slenderness, curved towards the middle line, 
slightly wider at their free ends, and extending backwards so as 
to meet the median descending keel of the palatines. In Pseudo - 
colaptes (text-fig. 50 c) the palatine processes of the maxilla may 
be taken to represent a. halfway stage between those of the 
Pendrocolaptinre on the one hand, and the specialised form which 
they present in the Bynallaxime as a rule. Arising from a, broad 
base they take the form of a pair of tongue-shaped lamina?, under¬ 
lying the middle of the vomer and presenting a convex border 
forwards, and a deeply concave border directed towards the 
palatines, with the median and downward keel of winch they 
come in contact. 

The quadrato-jugal bar affords no matter for comment. 


The Vomer , Pterygoid , and Palatine . 

The vomer (text-fig. 50 a-f) appears to have preserved it", 
simplest form in the Formicariidax Here, as in T/wmnnphilns 
and Jkitara (text-fig. 50 e), it is wide and truncated anteriorly, 
has a long and broad body, and terminates in two moderately 
long limbs, which will probably be found, in the nestling skull, to 
extend backwards to meet the pterygoid. 

Jn the Pitthke the vomer is of considerable size. Deeply 
notched anteriorly, it (extends backwards for a considerable 
distance, a moderately long body giving place eventually to a pair 
of long limbs. Though relatively narrower, the vomer of the 
Pipridic is of the same shape. In the Oonopoplmghke it is 
relatively shorter and produced anteriorly into a pair of long 
u horns,” due to the fusion and ossification of the concha vestibuli 
(text-tig. 50 a), In the Pteroptochime these adjuncts to the 
vomer are of great size and terminate in semiossiiied cartilage. 
But the body of the vomer is here greatly shortened, so much so 
that the breadth is greater than the length, and from this abbre¬ 
viated ba.se two long limbs run back to fuse with the dorsal 
lamina of the palatines: though it is evident, from the great 
length of the hemipterygoid element, that in young skulls this 
vomer and the pterygoid will be found in actual contact. In the 
Philopittida! (text-fig. 50 b), the vomer, though of considerable 
length, is extremely reduced laterally, a small feeble body being 



142 ;wu. w. i\ pyckaft on Tin: ostkoumjy j Feb. 20, 

continued backwards by a pair ot slender, almost filiSona limbs. 
In the i Kmdrocolaptimc (text- hg. 50 d, p. 1-10) and Synallaximo 
it, is Hindi reduced, the body I»< l iiiii’short and broad, and the Hinds 
only moderately long. Anteriorly, as in ibn ( bnopophagiday il, 
supports ossifications of the {.mhiual cartilage. In some of tho 
Kviiallaxina 1 , o. g, / # .sv*^^’-s’■. these ossiticai ions lake I,In 1 Innu 
of a. small pair of triangular plates sot veH irnIly. 

The plrrtfi/oid bas a. straight, and more or loss cylindrical shaft, 
and extends far forward on to tin* parasphenoidal rostrum : and 
as a consequence of this forward position the ha si pterygoid 
processes have disappeared, and the facets for articulation there¬ 
with have completely disappeared from this rod. 

As might bo expected, there are some few exceptions to the 
general rule among these groups as to the form of the shaft. 
Thus in Pxendlocoktfrtf'x the inner aspect of this rod has developed 
abroad phalange increasing in breadth From the proximal third 
forwards to the palatine, while in Ant nth idtmifa it, is strongly 
bowed forwards. .Uutl.he pneumatic aperture which ore ms near 
the articulation for the quadrate in the Euryheimdie appears to he 
wanting altogether in the types now under consideration except, 
in the Pipridtiy The chief point of interest which attaches (<> 
this bone hem concerns the form and relations of its distal 
extremity, in the Pipridm, as in the smaller Fotinghlie. this 
shaft terminates in a. long, hastate plate closely applied to the 
parasphenoidal rostrum, and fused along its inferior border with 
the palatine. The Pteroptochidm at first sight appear also to 
agree in this matter, but a. more careful examination shows that 
the expanded, hastate portion (heimptorygoid) is cut off by an 
•almost vertical section from the shaft, and appears as though it 
were but an upgrowth of the* dorsal edge of the palatine. 
Hylactm differs from the rest of the (kmopophaghke in this only, 
that the suture between the main shaft and the hemipierygnid 
is more oblique. 

In the Pitfhhc the shaft extends further forward, and terminates 
some distance in front of aml above the end of the palatine, in a 
roughly quadrangular plate, deeply notched in front. With t his 
plate the hemipterygoid forms what may almost he described 
as a dove-tailed joint titling into the notch just described, and 
running backwards below the expanded mini of the pterygoid 
shaft as far ns the end of the palatine with which if is fused, 

In the Philepitthke there in no hemipterygoid, the shaft being 
continued forwards from the point whore it meets the (Mila tines 
in the form of a long and delicate sword-shapisl blade, curving 
slightly upwards^ The free end of this blade reaches the vomer, 
which, however, is fused with the palatine. 

The Fonnicariinay 1 )endrocoiaptimc, and Hynallaximc agree 
•exactly with the Pipvidie and the smaller Ootiugiday The 
Aeanthosittime, however, are 'quite peculiar in this matter, but 
nearly resemble the true Passeres, The shaft, which is sigmoidally 
curved, ends in a small pedate plate closely applied to the 
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parasphenoidal rostrum and passes over, and beyond, the hinder 
ends of the palatine tor some considerable distance, so that what 
appears to be the hemipterygoid lies immediately under the pedate 
expansion of the main shaft of the pterygoid. 

The differences which obtain anions these groups in the 
matter of the pa la to-pterygoid articulation aro of sntHcient 
interest to demand some further notice. I ha ve shown that the 
Piprhhe, Pteroptochina?, Forinicariime, 3 kndroeolaptime, and 
Synalla.xime all agree in common with the smaller Cotingidie, 
while the Phil epitti die markedly differ therefrom. 

’Now among* the Cotinghke this pakxto-pterygoid articulation 
appears under three forms. In what is doubtless the most 
primitive the shaft of the pterygoid is continued forwards, 
precisely as in the Philepittidie (p. 142); and this is well seen in 
( 7/ asmorln/nelms for example, and, in a, slightly more specialised 
form, in Oalypiomena among the Eurykvmida*. In Ootingids, such 
as Aulla or Lathria , we have apparently the intermediate stage 
between that seen in PhilepiUa, and Chasmorhynchits on the one 
hand, and that of the smaller Ootingids, such as lladroslomus, and 
the Formieariime—and the types associated therewith in this 
connection—on the other. In this intermediate stage the ptery¬ 
goid impinges against the parasphenoidal rostrum, and is then 
continued forward in the form of a, pedate plate, articulating with 
what is evidently a large h end pterygoid fused with the palatine, 
by means of a sinuous joint. In the smaller Ootingids, and in 
types such as Thaimtophilas and Pteroptochas, this joint lias become 
obliterated by anchylosis. 

I cannot recall a similar fusion between pterygoid and palatine 
in any of the higher Passerines, hut. it occurs with some frequency 
among the Ooraeiifonu birds, as, for example, in the Capitonidie 
and Bucconidie, 

The palatine has a scroll-shaped body turned with its concavity 
inwards, and, fusing with the hemiptorygoid, forms an articular 
surface whereby it is enabled to glide backwards and forwards 
along the parasphenoidal rostrum. The ventral free edge of the 
scroll forms, with that of the opposite palatine, a, deep channel 
along the roof of the palate immediately behind the vomer. 
From the outer convex surface of this scroll there is given off, 
near its anterior border, a narrow horizontal lamina, which semis 
a short spur backwards to form the transpalatiue process ('W. K, 
Parker) and a. long, slender rod forwards to fuse with the palatine 
process of the premaxilla. Except in the Pittidm, the maxillo- 
palatine processes lie so far back that their free ends touch, or 
almost touch, the antero-inferior angle of this palatine scroll; hut 
in the group in question these processes have shifted forwards so 
that their free ends are far removed from any relation with this 
portion of the palatine. The transpalatine spur is especially long 
in Xiphorhync/ms (text-fig. 50, /, p. 140), and this is apparently 
correlated with the remarkable form of the beak. 

The Quadrate, —As in the Eurykemiday though not in so marked 
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a, manner, the quadrate develops a, columnar buttress of bone 
lateral! of the outer condyle, for the articulation of the quadralo 
jilaal bar; a,ml this column, in the (Imopophagida 1 , rises upwards 
parallel with the shall- of the quadrate and inr hall its height. 
The outside of this column is gently hollowed to form an art icular 
surface for the quadrai-oqugal bar, the extreme proximal end ol 
which rises gently upwards to slide along the glenoid surlaee 
prepared for it-. When the quadrate is seen from in front, the 
outer condyle, for the articulal ion of the mandible, has the 
appearance of being borne on a- separate pedicle standing out 
obliquely and at some distance from the inner condyle, and ibis 
is especially marked in the Synallaxine forms. Seen from its 
articular surface, the inner condyle will be found to ho subcircular 
in shape and separated by a deep gorgi* from the outer com!vb\ 
which is oblong, sigmoidally (Mined, and has its Ioni»'axis almost af 
right, angles to the long axis of the skull. These features, it may 
be remembered, obtain also in the Mtiryhemi,d;e and (lolingidax 

The Mamlihle. 

The mrmdihle does not present any very striking characters, or 
points of value for systematic purposes. 

It is truncated posteriorly and has only a very short- internal 
angular process, except in the < ionopophngiday where it- is of 
moderate length. The lateral vacuity is always very small, and 
may be altogether wanting, as in the Pittiday Pipridax Philepit t idea 
and some "Deudroeoln-ptime. The symphysis is nowhere extensive 
except in the case of long-billed forms, such as Xifthorhf/ttt'fu*, s* for 
example, wherein the mini rapidly approach one another to form 
a long, slender, curved rod. flattened along its superior surface. 


iih The Visrtmujah (A»m?mn. 

The presy n sacral vertebra 1 are all he ten Marlons and free. 

In their general characters tin* cervical vertebra* agree very 
closely with those of the Ihuylamhday which I have already 
described. 

ddie odontoid ligament of the a,tins is ossified in all the groups 
here dealt with, 1 lypapophyses are well developed only in some 
Eonnicnriime (e.g, BattO'a), the I lend recoin ptime, and KynaJku\mje. 
As in the Euryhemiday the typical number of eervieals is twelve; 
following these are three, eervieodhomcie verlebrny y\ r. those 
bearing free ribs which do not articulate with the sternum, The 
hindmost pair bear uncinate processes but have no sternal 
segment. In some, o. g. tiynalfaxw, there are only two pairs of 
cemeo-thoraeie vertebra, the hindmost pah* just- referred fco in 
such eases articulate with the sternum, " But this point is of no 
systematic value, though, of interest morphologically. 

The thoracic vertebra; are six in manlier and have well' 
developed quadrangular neural spines, which may, as in. Pipndie 
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form a series of separate upstanding plates, dr may, on the other 
hand, interlock one with another by means of a bifurcating process 
from the anterior and posterior angles of the dorsal border. In a, 
skeleton of Siptornix sp. ine. three of these vertebrae (1-3) have 
become anchylosed, but whether this is an individual peculiarity 
or is a feature peculiar to the genus I am at present unable to say. 

The last thoracic,- in all the species of the groups here dealt with, 
lias fused with the synsacrum, and in the Dendrocolaptinm two 
thorn,eics appear to be generally fused therewith, each of which 
bears long ribs (see p. 146). Hypapophyses in the Pittidse are 
wanting; m no case is there more than two of these processes. 
In the ITylactime and Dendrocola.ptime they are fairly well 
developed, but never so long as those of the two cervico-thoracic 
vertebrae immediately preceding. In the Pipricke and Philepittidie 
they are degenerate. Philepitta , by the way, is remarkable for 
the small size of the centra. 

Twelve vertebrae enter into the composition of the synsacrum, 
but the series from which these are drawn is not always the same, 
as may be seen by the following tables-- 


Oonopoplmgiclaj, 

Pitta. Pipridsp. e.g\, llylactes. Plulepifcfciditt, 


Thoracic . 

.... 1 

1 1 

1 

Lumbar . 

2 

2 2 

3 

Lumbo-sacral 

... 3 

3 3 

3 

Sacral . 

,... 2 [caudal. 

2 2 

2 

Caudal. 

,... 4 + 7 free 

3 + 8 3 + 8 

3 + 8 


12 

11 11 

12 


Total 19. Total 19. Total 19. 

Total 20. 


Forraieariime. 

Dcnidrocoluptimc. 

Wymilkniiiw, 

Thoracic . 

.... i 

2 

1 

Lumbar . 

.... 8 

2 

3 

Lumbo-sacral 

... 2 

2 

2 

Sacral .. 

.... 2 

2 

2 

Caudal. 

.... 4 + 8 

4 + 7 

4+8 


12 

12 

22 


Total 20. 

Total 19. 

Total 20, 


The analyses here given are undoubtedly worth publishing, if 
only as a basis for further work; but before they can be of 
any great value a comparison of a much larger series of skeletons 
than I have been able to make is necessary. The ventri-lafceral 
processes of the second lumbar are in all cases well developed, 
but those of the sacrals .are more feeble, so that some difficulty is 
experienced in distinguishing, superficially, between sacral and 
postsaeral vertebra. The dorsnlateral processes of the 'sacral 
and postsacrals are long, keeping the irmominates wide apart, 
Pace. Zqol. Soa—1906, Yol. I. No. X. 10 
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while by the ossification of the tendinous tissue overlying them a 
bony roof to the pelvis is formed, which is most complete in Pitta 
(see p. 151). 

In Pitta the fourth postwar ml forms a part of 1 he synsnerum, 
although it really lies well behind the emhmee of the innominate; 
on the! other hand, in X ) pit nrolt (/ ties, fur example, the (iftli free 
caudal lies within this embrace, yet remains free. 

Well-marked intercentra, as might be expected, occur in the 
Dendrocolaptiiue—5to 7 vertebra*; they are smaller in the Nynnl 
laxime and Formienrume, and vestigial or wanting in the Pipihlte 
and PhiJepittida*. 

The ventral aspect of the svnsaerum is marked in a way which 
deserves some notice, inasmuch as it may he either deeply 
grooved or pitted, after a fashion apparently not met with outside 
the groups in which these peculiarities occur. 

Thus in the Piprhhe the ventral aspect of the syn,sacrum is 
marked by deep grooves extending on either side of the middle 
line from the level of the first lumbar to the sacral vertebra*; 
while in Pipm there will he found a- double row of deep oblong 
pits, one along either side of the middle line, from the last 
thoracic vertebra (the syn sacral) to the first sacral. Among the 
Bynallaxime, Hiptornis agrees with C/Piroripfu'a, while Xt/mllmnix 
agrees with Pipm . The Hylactime have a grooved synsamim. 

These pitting# appear, indeed, to occur only in the Pipridnx 
Bynallaxinag and Aeanthidosittidm, and may extend, as in Pipra , 
along the whole length of this complex as*far as the first sacra h 
or may occur only from the last lumhar to the first sacral, m in 
Vinci odes. 


Iv , This Russ. • 


In the Piprkhe, Pittidw, PhilepiHida*, Oonapoplingidw, and 
Formicariime, long stylifonn ribs are borne by the cervical 
vertebm, from the 5th to the 9th inclusive; from* the loth Pith 
the style is vestigial and a narrow pleurapophysia! lamella alone 
is left. The Pendrocolaptime differ in having the styliform 
portion of the rib much shorter than in the types just referred to. 
Among the Synallaxiiw it would seem that two types of ribs 
obtain, one represented by a band like plourapnphymal lamella,, 
and one in which this is very broad, and may further have a short 
style as in Xipkorhynehnn, 

There are three cervico-thoiiutic rihjs, tlu* 1st greatly reduced ; 
the 3rd bears an uncinate process but no sternal segment. 

There are six thoracic ribs, of which five generally articulate 
with the sternum, In some of the Synallaxina* and Dmdro- 
colaptinm there is a tendency for the 5th rib to lose its connection 
with the sternal border. The 6th rib, almost invariably axtieukteB 
with the sternal segment of the 5th, being attached by ligament 
te.a^ore'or^less well-defined facet. ■ ' V ■■ 

. The nncinates are gmierally modemtely long and slender, onlv 
m Pitta are they^consp^cnmt;tel:}^blt)^^d. i ■. ' ■ , ' t 
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v. Sternum and Sjioulder-Gxrdle. 

The sternum of the Tracheophone Passeres throws an interesting 
light on the evolution of the typical Passerine sternum, in which 
the corpus sterni is quadrangular in shape, with a pair of notches 
in its posterior bon lei*, long anterior lateral processes, and a 
forked spina externa, the spina interna being wanting. 

in the Oonopophagidie the sternal plate, however, differs con¬ 
spicuously from that of all other Passeres, in that there are 
four posterior notches. Varying in the depth of the notches and 
other small points in the different genera, these peculiar sterna, 
together with the sternum of Pitta , have hitherto been regarded as 
modifications independently acquired—those who held this view 
not regarding the genera which I have grouped together as 
closely allied forms. Thus, Forbes, for example, in his paper on 
the genus Compophaga (2), wrote, u As regards the possession of 
a four-notched sternum by these birds and the Pteroptochinse, I 
am not inclined to consider it in any way a primitive character, 
but rather as an instance of a simple modification having been 
independently acquired in different groups of birds.” Nevertheless, 
I venture to think that the brigading of these types with four 
notches to the sternum is justified, not on this character alone, of 
course, but because of the numerous characters which all share 
in common,. 

It is to be noted that among the Ooraciiform birds, from which 
the Passeres are probably derived, a four-notched sternum is the 
rule. Hence the sternum of the Oonopophagidae may be a 
survival of tiffs older order of things; on the other hand, it may 
be that this family has developed this character anew. 

I incline to the opinion that the number of these notches is to 
be regarded as a primitive character, and that while in Tlylactes , for 
example, the notches have tended to deepen (text-fig. 51 a, p. 148), 
so as to acquire a superficial likeness to those of the Buceonidaq 
in Conopophaga they are on their way to reduction to the normal 
Passerine number, by the closing of the inner pair, which are 
now represented apparently by fenestra* only (text-fig. 51 b). 
Bucli a method of reduction is common in the Aecipitres, for 
example. In the Menurkhe the posterior border of the sternum 
is entire; in the Pittkhe but a single pair are left, which, 
however, are quite unlike the notches in typical Passerine sterna 
and recall those of the Turnicidse (text-fig. 51 d) 1 This form 
of sternal plate seems to be, however, nothing more than an 
exaggeration of that met with in Oinclodes , for example, as may 
be seen by comparing text-fig. 51 c. It would seem, indeed, 
that the Eury] annul and Formicnriid Passeres represent a state of 
flux in this matter, as well as in the form of the spina externa, 
which varies in different genera of the same family, as in the 
Euryketmdre and Cotingidse. In the higher Passeres the bifurcate 
spina externa and single pair of notches to the posterior border 
of the sternum are universal. 

' ■ 10* ' 
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While in Coiiopophaga the median pair of sternal notches 
appear to he closing, in JJyhwtun they seem to have reached 
nearly the maximum development. To find it, similar^ sternum 
we have to search among the (turaciiformes, t.lmt of the Ihicnonttlie 
furnishing the nearest approach. lint, whereas in tint Bueennuhe 
the posterior-lateral and intermediate processes appear as though 
given off from a common ha.se- tho margin of tint deep sear tor 

the origin of the sterno-coracoides,.in the intermediate 

process appears as though it had been cut out hy stencilling Irom 
the sternal plate itself, of which the. posterior lateral process 


Text-fig. 01. 
a 



Form of the pontwior border of tho fstmuim mul tho voktionn of Urn wtumliithtti* 
of tho bonoH of tho Bhouldor-Uivdlo at this iVmmwji tHoMhuum. 

a. Mylmtm. b. (bnopap/wffa. c. Vinclodm. d. Pitta, <*, Itylmtw* 

acr ,~~ ncroeoracoid. $,£^;,»aittcri(>r lateral prows, (.'.*» raritm. <*£**. clavicle* 

cor.** coracoid. posterior lateral process. jp,£«proe«wts rntmucdioH. 

«.£,«• spina externa, acapnia. 


forms the outer border. The two notches are subequal in 
length, and do not extend beyond the middle of the sternal plate. 
Again, in the Bucconid sternum the sternal plate tapers rapidly 
to a, point, meeting at the hinder end of the carina, while in 
Hylaotes, though much incised, the hinder end of tile sternal 
plate, though narrow, is afe leaht nearly as wide srthebaae of the. 
coracoid. ■ . '■ ; T; , ■ : .-p'-' ■. 
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The anterior lateral process in Hylactes is of enormous length, 
projecting far beyond the level of the end of the spina externa, : 
along its free outer border a,re planed the articular surfaces for 
the ribs. The. spina externa is moderately long and slightly 
pointed. The mrina sterna is small. 

The sterna, of all the remaining genera, here discussed are of 
the typical Passerine type, and present but few structural 
variations : these, however, I will briefly indicate. 

Except in the case of the Philepittidag all these sterna, agree 
in having a forked spina externa —in Pkihpitta it is unforked 
and small,—a moderately long anterior-lateral process to which 
alone the sternal ribs articulate, and but a single notch along 
the posterior free border, the processus intermedins being 
wanting. In the climbing forms of tlie Formiearikhe and Den- 
drocolaptuke the sternal plate is long and narrow, and the keel 
shallow. In the Philepittkhe and Pipridm the spina externa is 
pierced on its dorsal aspect by a large pneumatic foramen, and 
there is a second aperture in the sternum, immediately behind 
the first. In some of the SynaUaxinte the sternal foramen is 
found, but the more anterior aperture is wanting. 

The coracoid grooves do nob meet in the middle line, and have 
prominent, sinuously curved, dorsal lips : the ventral lips are 
thin and continued inwards on to the spina externa . These 
grooves attain their maximum development in the Oonopophagidax 

The coracoid shaft is long and slender, but is apparently never 
longer than tire corpus sternL The procoracoid process is never 
large, and takes the form of a short, oblong, downwardly directed 
plate; thus, though smaller than in the Euryhemidie, it is larger 
than in the higher Passeres. In the Rylactime it extends upwards 
to fuse with the. inturned head of the actroeoracoid. The width of 
the shaft at its base is increased by a short and narrow flange of 
bone along the outer border, but this never extends further forward 
than the level of a line passing in front of the free end of the 
spina externa,. 

The scapula, except in its relation to the foramen triosseum, 
which, will be discussed presently, presents no features of sufficient 
interest to demand special notice. 

The fwrcula is of the typical U-shape, but varies as regards 
the development of the hypocleideum and the form of its free 
ends. The hypocleideum in Hylactes and in the Pipridae is vesti¬ 
gial, In the PittidiB it is linguiform and rises abruptly from its 
base: in the Philepittidse it is almost quadrangular. It is 
largest among the Dendrocolaptine, Synallaxine, and Formi- 
cariine types, where it inclines to a eordiform shape. 

The nature of the articulations between the coracoid, scapula,, 
and furcula, where they meet to form the foramen.> triosseum , arc 
interesting. They are of two kinds, one of which is peculiar 
to the Hylactinae (text-fig. 51 e), while the other obtains more 
or less exactly among all the other groups. 

In, Hylactes —Oonopophagidse,—as I hare already mentioned, 
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the procoracoid turns downwards to 1 use with the iuturned port ion 
of the. aerocoraeoid, thus entirely surrounding the lorn such in 
question. To the outer side oi <his procoraeoid hand the 
expanded free end of the furoula is attached, the dorsal border oi 
this expansion fitting into a triangular notch in the tree edge 
of the acromion process of the scapula : this acromion process, 
by the way, being set on in advance of the procoraeoid hand, 
serves to further increase the length of the roof of the foramen 
triossemu before referred to. 

In the .Pittidse the procoraeoid process is wanting Mho rooting 
of the triossoal foramen is consequently furnished entirely by the 
acromial process of the scapula, while its inner wall is formed 
by the expanded foot of the fumila. This rests against the 
aerocoraeoid and altogether in front of the acromial process, 
whieli, however, it touches by its posterior dorsal angle, and then 
completes the triosseal foramen. 

Jn the Philepittidic the procoraeoid is moderately well developed 
and turns abruptly downwards, so as nearly to meet the aero- 
coracoid, the gap being filled by a ligament. The acromion of 
the scapula crosses the coracoid, so that it lies immediately over 
the anterior border of the procoraeoid. The upper end of the 
expanded foot of the furoula is attached, partly to the aerocoraeoid, 
and partly to procoraeoid and acromion of the scapula, funning 
an extensive attachment with its anterior face. 

hi the Piprube the procoraeoid lies immediately behind the 
acromial of the scapula and the expanded foot of the furoula ; 
attached in front to the aerocoraeoid, and behind to the scapula, it 
closes in the triosseal foramen, the actual roof of which is formed 
entirely by the scapula, the procoraeoid forming a, sort of pent¬ 
house continuation of the roof candad of the scapula. This 
arrangement agrees with what obtains in the Euryhemida*, the 
remaining groups here dealt with, and the higher I’assures. 

vi. Tine Pelvic Girdle. 

The pelvic girdle differs considerably among the families here 
under consideration, the more primitive types showing a rather 
close resemblance to the Euryhmmdas in this matter. 

In PMlepitta this resemblance is fairly close, especially in so 
far as the post-acetabular region of the innominate is row corned, 
In front this element takes the form of a concave, conical blade, 
which does not rise to the level of the neural spines of the 
synsacrurn, and is set off therefrom by the transverse processes of 
the enclosed vertebrae; behind the acetabulum the innominate 
expands to form a broad dorsal plane, which terminates eaudad 
in a 1 point opposite the transverse ■ process of the third caudal 
vertebra. There is no pectineal process* ■ The ischium iu con¬ 
tinued backwards and downwards in the form of a marrow curved 
' blade, terminating iii & truncated 'point. i$terpiy 'Upon the 
main", body; of the' blade, 
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pubic fissure, closed posteriorly by tlie anchylosis of the ischium 
with the pubis ; this last is produced caudad into a moderately 
long, inwardly curved rod. 

In Pitta the pre-acetabular ilium is broader than in Phihpitta, 
and rounded in front as in the Enrylamuda*: while the post- 
acetabular ilium after expanding to form a broad dorsal plane, 
terminates in a long tongue-shaped plate enclosing a deep notch, 
between itself and the transverse processes of tin' free eaudals : 
from the lower surface of this tongue there descends a. broad plate 
to fuse with the ischium and enclose the ischiadic foramen. 

Anteriorly, it should be remarked, the innominate encloses a 
deep trough bounded in the middle line by the synsacral crest, 
and floored by the transverse processes of the vertebra 4 . The 
ischium resembles that of Philepitta . An unusually broad plate 
of bone divides the obturator foramen from the isehio-pubic 
fissure, which is thereby greatly reduced, and is further closed 
posteriorly by the fusion of the ischium with the pubis, which 
terminates abruptly just caudad of the ischium. 

In the Pipridm the pelvic girdle also bears a strong resemblance 
to that of the Eurylavmkhe. The for>ea iliaca anterior is well de¬ 
fined, and there is also a deep trough between the synsacral crest 
and the pre-acetabular ilium. As in Pitta , the post-acetabular 
ilium is continued backwards for some distance, but so as to form, 
not a tongue-shaped plate so much as a spine, between which and 
the transverse processes of the caudal vertebras there is a deep 
notch. The obturator foramen is separated from the isehio-pubic 
fissure by a narrow bar of bone, but the fissure is not closed 
posteriorly by the fusion of the ischium with the pubis. 

In the Oonopophagid& we meet with a pelvis of a somewhat 
more specialised type. The pre-acetabular ilia meet one 
another in the middle line above the synsacral crest, and the 
fovea iliaca anterior is unusually sharply defined, its superior 
border sweeping round in the form of a sharp ridge to form the 
anterior border of the dorsal plane, terminating above, but mesiad 
of, the anti-trochanter. By this meeting of the innominate?*, the 
troughs, to which reference has been made, are here converted 
into oanales ildo-lnmhales . The post-acetabular ilium forms a 
moderately wide dorsal plane which is continued backwards and 
terminates in what may be described as a recurved spine, from 
the lower surface of which descends a broad bony sheet to.fuse 
with the ischium and enclose the ischiadic foramen. The ischium 
may be described as a band-shaped plate of bone, having its 
hinder end twisted outwardly to a quite unusual extent and 
carrying the pubis with it. The obturator foramen is shut in 
by a bony bar, and the isehio-pubic fissure, which is very 
wide, is closed by the descending process of the ischium, which is 
met by a corresponding pedicle from the pubis. The pubis itself 
terminates in a spine just caudad of the ischium. 

The Formica riime, Dendrocolaptince, and Synallaxinre are not 
sufficiently well represented in the collections at my disposal to 
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enable me to say much wmceruing the form of the pelvis in t 
somewhat heterogeneous groups, hut those genera which l have so 
far examined in this connection show coust(lom.hh*s|n , riaii.s*itionjn 
adaption to climbing habits, in the smaller Synnllaxme sp‘vms 
tlm pelvis resembles that oi the IMiilepittidag having tie* ischia 
widely expanded posteriorly and produced into a long t<»d Silo* 
foot bent sharply on its long axis, but the pee acetabular ilium is 
3 ‘datively shorter. in Siptomi s* the premeetnbular^ ilia. ah* 
widely separated, being divided bv a deep trough on either side 
of the synsaeral crest; hut in Sytmlht,ek and flomovv -\\ hy the 
shortening* of the transverse process of the supporting vertebras, 
the innominate Irenes almost touch one another above tin*synsaeral 
crest. In Psetidocoltipltw the pre-acelabula.r ilia are subcorneal in 
shape a,nd rise to the level of tin* synsaeral crest, but are separated 
therefrom by a narrow spare. The form of the ischium agrees 
very closely with that whieli obtains among the more specialised 
.1 )oiulrocol:ip tines : since it turns downwards instead oj running 
backwards lawond the level of the post-acetabular ilium ; by this 
means the depth of the hinder region of the pelvis is greatly 
increased. In X-iphm'hytwhm ami Jk minimittptex this deepening 
is especially noticeable ; furthermore, this is associated with a, 
tendency to close up the obturator fissure by the ossification of 
the tendinous fascia stretched between the inferior border of the 
ischium and the pubis. In Xipluwhynckm this newly ossified 
matter hangs down from the ischium in the form of a delicate 
curtain of bonis and is continued forwards and downwards to form 
a broad bony plate enclosing the obturator foramen. 

The pelvis of liatara , one of the Formicariidag presents some 
extremely interesting features. In many respects resembling the 
pelvis of iMndrocokiptefs , it differs therefrom in having the dorsal 
border of the pve-acatabular ilium strongly arched, and this curve 
is followed by the synsaeral crest, which lies between. The ischium, 
in its general shape and characters, also closely resembles that of 
Dendrocolaptes, but it differs therefrom mainly in that, if fuses 
completely with the pubis, which is unusually broad ami also very 
short. 

In all these pelves the form lumhalk is extremely small, and fin* 
fovea ixehwdim anil pmlmdalk are confluent. 

vii. Tun Pkctokal Limb, 

The pectoral limb in the groups here described presents it some 
what remarkable uniformity even in structural details i so much 
so that it would be difficult, on the evidence of the wing alone, to 
determine to which of these families the skeleton belonged. 

With hut few exceptions, the forearm is the longest segment .of 
the wing, but then is never markedly longer; the arm and maims 
are subequal.' ^ There is:, no coraco-humeral groove,' ' and ' the 
.characteristic: pit for the braohialm emtiem is situated foalow, mul 
proximad of the ulnar ciindyle, : . ■; 
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In PhihpiUa, the iaberailam medins, which forms a kind of 
penthouse roof over the pneumatic foramen, is perforated by a 
small hole ; and the deltoid crest is short and but feebly developed. 
The arm and forearm are pneumatic. 

The mtermetacarpal plate is moderately well developed, and 
fuses along its hinder border with the metacarpal III., which is 
slender and bowed. 

In the Pittiike only the humerus is pneumatic. The deltoid 
(‘.rest is obsolete, but the crista inferior is well developed and 
roughly triangular in shape. As in PhUepitta,, there is no coraco- 
lmmeral groove, but the ectepiconclylar process is better developed 
than in PhUepitta, 

In the Fiprkke the humerus only is pneumatic, the deltoid 
crest is short and feeble, and the coraco-humeral groove is wanting. 
At the base of metacarpal I. is a deep notch continued outwards 
along the preaxial border of metacarpal II. in the form of a channel 
for the tendon. 

]N r one of the bones in the wing of the Pteroptochinse is pneu¬ 
matic ; the deltoid crest of the humerus is obsolete and confined 
to the extreme proximal end of the shaft, and the ectepicondylar 
process is wanting; the mtermetacarpal plate is well developed, 
and the preaxial border of metacarpal II. is marked by a small, 
laterally compressed, mound-shaped boss of hone. 

As in Pteroptochus , so in Jlylactes the wing is non-pneumatic, 
and the deltoid crest of the humerus is feebly developed, while the 
radial and ulnar condyles are set close together. 

Metacarpals II. and III. are unusually broad and set close 
together, reducing the space between to a mere slit. 

Of the subfamilies Formicariinee, Dendrocolaptime, and Synal- 
laxirue, I can say nothing that would be of use. The wing 
here presents a great general similarity, and it is impossible to 
say, at present—owing to the lack of skeletons,—whether the 
slight differences which can be made out are due to individual 
variation, or whether they obtain throughout whole genera. 

viib The Pelvic Limb. 

The pelvic limb in some respects resembles that of the Eury- 
hmnidaa Although the different groups herein described do not, 
in this matter, differ very widely one from another, yet this limb 
presents a greater range of variation than is found in the case of 
the wing. 

In the Pipridf© only is the femur pneumatic, in this matter 
agreeing with the Cotingidye; the fibular crest is short, and the 
fibula continued far down the leg in the form of a delicate style; 
the cnemial crests are moderately well developed. The Ph. I, of 
I). IV. is less than half the length of Ph, I. D. III. 

The most striking feature perhaps about the PhilepittidsB is the 
oblong, more or less quadrangular shape of the entocnemial process, 
which rises directly from the level of the articular surface of 
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the shafts and, extends forwards and npwa-tMls for some distance. 
The fibular crest is long and low ami the fibula, produced info a. 
long, needlo-like style. The basal phalanges agree in length with 
those of the Piprida 1 . 

In the Pitthke the, unto- and eetoonemiul crests are linguiform 
and moderately well developed. The hypoiarstis is small, and the 
outer border of the, plantar surface of the tarso-metatarsus bears 
a long sharp ridge or keel. 

In the great trochanter of the 

femur takes the form of a knife-like crest, hounded on oil'her side 
by a deep pit; while the inner tibia! condyle terminates in a 
sharp hook-like process. The onto- and oetocnoinial crests of the 
tibio-tarsus are almost claw-like and of considerable size, and the 
iibular crest is moderately high and stout. The tarsomwfabuses 
has a deep and prominent keel running a,long the outer bonier of 
its plantar surface ; and has Ph. I. 1). 1 V. less than half the length 
of Ph. I, I). III. LI. 

Hylaetes has the inner condyle of the femur produced into a 

blunt spur. The onto- and ectoenemial crests of the tibio.tarsus 

are well developed, the outer being rather unusually large. Loop 
ridges on either side of the tarso-mota,tarsus give tin* plantar 
surface a trough-shape : there are but two tunnels in the hypo 
tarsus, and Ph. 1. of I). II. III. IV. are subequak 

The femur is pneumatic only in Dmdroeolaptw, and in this genus 
the onto- and ectoenemial and Iibular crests are not strongly 
developed ; and in XiphorkyncJms they are almost obsolete. In 
this last genus therein a small, but sharply defined tubercle above 
the outer condyle of the tibio-tarsus, and a bony loop immediat ely 
below the inner cotyius of the tarso-metatarsus, in Pmuthmkipti^ 
the ectoenemial crest is well developed, the entocuennal moderately 
so; the proximal end of the shaft of the tibio-tarsus is bent upon 
itself and the Iibular ridge though short is well developed. The 
tarso-meta-tarsus is trough-like behind, and has a bony tendon 
bridge immediately under the inner cotyius, in ffmwrm and to 
a less extent in Paeudoeolapim the onto- and ectoenemial crests 
are well developed, but do not extend far down the shaft; the 
extensor bridge is very wide, and bounded on its inner side by a, 
short bridge running up the tibia! shaft and terminating in a 
tubercle ; while a similar hut shorter ridge runs up the outer side 
of the shaft. The fibula is unusually perfect, extending down an 
a long, almost filamentary, splint to within a short distance of the 
fused tarsals. Below the inner cotyius of the fcarso-metidarsus in 
a tendinous bridge as in Psmdocrdapim. 

The size and disposition of the distal trochlea of the tarso- 
metatarsus in these groups demand a short description, ,1s in 
the EuiytamicUe generally, they lie all in tjie same,plane, and give 
the shaft immediately above them a donjspieuoualy flattened 
appearance. But while in the Emykmmke the fused metafamds 
aye, indicated^ by three very yvelhmarked -groove inunwliatolyalMWe , 
the trocWeas, all trace ; #f these .sepiitrgte. is phhteratetkin 
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the forms now under discussion. These trochlea? are not only 
all in the same plane, hut they are also all of the same length; in 
their relative sizes, however, they show not inconsiderable 
differences. 

dhie Gonopoplmgimu show the least specialised condition of 
these parts, in that all trochlea* a,re largo and placed wide apart. 
The II. is turned inwards. In the Pteroptochina? all are small : 
and they are still further, relatively, reduced in the Piprkhe, 
especially in so far as IV. is concerned. Intlie Pi pride HI. is the 
largest, IV. the smallest. 

Among the Formicariine and Dendrocolaptine types there 
appears to he a marked tendency to reduce the IV., and this is well 
seen in Ifoworm, where trochlea? II. and III. are large, and IV. 
extremely small. The same is true of Pseudocolaptes and Batara , 
though not to so marked an extent. In Beudrocolaptes the 
trochlea? are wide apart, and III. is deeply cleft in the middle. 
Xiphorhynchm is peculiar in having a rather small II. trochlea 
which is turned inwards, while III. is deeply cleft as in Dendro- 
colaptes. 

The depression for Me. I. is generally well marked, especially 
so in Horn ones. 

The Formicariine, Dendrocolaptine, and Svnallaxine types agree 
with the Gonopophagkke in that Ph. I. of 1). IV. is only about half 
the length of the same phalanx in D. II. III. In Psendocolaptes 
all the phalanges of this row are remarkably short, the length, 
decreasing from within outwards; and in XvpJtorhynchiis this 
abbreviation has been carried to excess, all the phalanges of this 
row being subequal and extremely short, while in botli genera 
they lie closely pressed together. In Dendrocola-ptes these 
phalanges are also short and subequal. 

xx. Summary. 

Milller (6) was the first to utilise the structural characters of 
the syrinx for systematic purposes. He it was who coined the 
term “ Tracheophone Passeres” and brigaded together the forms 
possessing this type of windpipe. But his arrangement of the 
Passeres as a whole was unsatisfactory, inasmuch as he billed to 
discriminate between what we now regard as Passeres and the 
outlying forms which go to make up the “ Ooraciiformes.” 

Huxley appeal’s to have been the first to differentiate between 
the Passeriform and Ooraeiiform types: while the further subdi¬ 
vision of the Passeres seems to have been first placed on a satis¬ 
factory footing by Bela,ter and Salvia (10). These authors adopted 
Muller’s “ Tmcheophonem,” but for the sub-division of the group 
which they found necessary they employed such characters as 
were afforded by the scutellation of the tarsus, the simp© of the 
tail, and so on. Garrod (5) improved on this, and it will probably 
materially aid those who may read this paper if Garrod’s scheme 
is given here. It is as follows :— 
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Sub-Order TttA<'UIKUiM10NU,K. 

Fiim. 1. Fvmiarmhe, 

Sub--fatm L Furnarmim. 

„ 2. Sclerurium. 

„ I>. HvuiOlaxiua 1 . 

,, j. Phylidorhin.v, 

Fiim. 2. Pteroplorhidr'. 

„ 2, 1 )emlrocol:iptidio. 

4. Uouopophaghkn. 

„ T>. Form tear! uke. 

My amendments to this scheme nmount <o this I prupu-M* In 
niter the balance and composition o! lus hunilhw 2 n, ;trrn n;A ng 
thorn ns follows : 

Sub-order Tkach hoimionis.m. 

Finn. i. Formieariidir. 

„ 2. Dendrocolupt -ida*. 

,, it, Furnariidic. 

Sub-lam, 1. Furnariime, 

,, 2. Selenirime, 

„ it. Bynallnxina*. 

„ 4. Mavgarornltliiiue, 

„ 5, Phyiidorbhmn 

Ibun, 4. Uonopophagkbe. 

Bubd’am. 5. Oonopophngime, 

„ Cb Pteroptoohituv, 

„ 7. Mylaetmnn 

Film. 5. Xeniekhe. 

In this Snb-order all but the Xenickhm have h trachea) syrinx ; 
and this is remarkable for the presence of a lateral cartilaginous 
pillar set on to the bronchial ring by a broad base. In some 
genera, this pillar is extremely well developed; in others it is but 
small, and may be wanting as in CoHopopkayt^ though this genus 
has hitherto been described as possessing this u proiwun romlw," 
As to the development of this process in the liendrocoliiptidm 
(•.orresponding to the Dendrocolaptinie of Sharpe’s ‘ Hand list,’ 
which includes about <4 even gent ira uothingHeems to he known. In 
the references to the syrinx of the ** 1 kmdroeolaptkbo which have 
from time to time been made, this covering title has included both 
Furnariine and Symdlaxina types, Those references indeed, in 
nearly all eases, appear to bo based on Muller's dissections (0), who 
does not seem to have examined any strictly IJendrocolaptine typos 
in this connection* 

All the Tracheophonea) are holorhinal except the Kumar ii wo, 
which are schizorhinal. 

Ccmopophaga, as Forbes insisted long ago (2), has nothing to do 
with they Furnariine, but seems to approximate towards the 
Foiinicariine types.' While Sharpe ■. regards : it as entitled to ran k 
as a” Family by itself, it-seems to me the 
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truth if we reduce it to the status of a sub-family, and create, to 
accompany it, the sub-families Pteroptdchinse and Hylactinse— 
the former of these being regarded by Sharpe (‘ Hand-list ; ) as a 
Family, and the latter as a genus only thereof. 

The essential feature of the Oonopophaghhe is the 4-notched 
sternal plate, and the most primitive member of the family is 
Conopophaga. In the peculiar character of the sternum (p. 147) 
this family is unique among the Passeres. 

The Eurnariine forms need careful revision. The composition 
of this family i*o uglily corresponds to the Dendrocolaptidie of 
Dr. Sharpe minus the Dendrocolaptirue, which, it seems to me, 
should be regarded as a separate Family. 

As touching the Xenicidse, I have recently elsewhere (8) con¬ 
tended that this Family is more or less nearly related to the 
Synallaxidae, and this largely, but not entirely, on account of 
osteological characters. More primitive in some' respects than 
this Family, they differ chiefly in the form of the syrinx, which is 
tracheo - bronchial, and therefore the Xenicidse would appear to be 
at the bottom of the tracheophone stem, the members of which 
split up into holorhinal and schizorhinal types. 

The seutellation of the podotheca, largely used in Sclater and 
Salvin’s classification of the Group (10), cannot be relied on as a 
guide to the closer bonds of affinity. Thus, in tlie Conopophagidse, 
Conopophaga is exaspidean, like the Tyrannidse and Pipridaa; 
Pteroj)iochus is taxaspidean, like the Formicariidae and Philepittidae, 
while the Dendrocolaptime and Synallaxiiue are endaspidean. 

In the matter of pterylosis all the Tracheophonese have a long 
10 th remex and a vestige of the 11th, and all have a more or less 
saddle-shaped expansion to the pt. spinalis, the tract behind this 
being feebly developed. 

The curious form of the nostrils of Xenicus and the remarkable 
structure of the external ear I have already described at length 
(8). But little attention has ever been paid to this aperture, 
and it is probable that a careful study of the form of the external 
ear will be rewarded by interesting results. 

The external nares in Scytalopics and Conopophaga are covered 
by a leaf-shaped operculum. 

The ddlohhm long as and brevis —-muscles of the shoulder-girdle— 
are, as Dr. Mitchell has shown, of considerable value as factors in 
classification. In the paper on Aeanthidomtla, to which I have 
several times referred here, I have shown that these muscles, in 
this genus, have preserved their primitive character to a very 
unusual degree : the longus portion being two-headed, the second 
head being attached to the os Immero-scapulare and forming with 
the claviculo-scapular head a large and powerful muscle inserted 
into the ectepieondylar proems of the humerus by a short tendon. 
In such Tracheophonefe as I have been enabled, so far to examine 
in this respect, 1 find the more normal, specialised, condition to 
obtain. Thus in Scytalopus and Conopophaga and in Formicwora 
the longus portion has lost the second head, though, in Conopo- 
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phaga there is a slender strip of muscle, underlying the clavicular 
head, which a,rises from the dorsal aspect of the acromion of the 
scapula ; but this is of no importance. In these three genera the 
brevis portion is still moderately well-developed, arising from the 
oh humero-scapidare , and extending nearly as far downwards as 
the middle of the shaft; while the longus portion is very slender, 
hut remains fleshy up to the point of insertion, whereas in the 
other genera referred to it terminates in a long tendon. 


With regard to the relationship of the u Tracheophoneiu ” to the 
remaining Passe res, it seems to me that we may regard this Sub¬ 
order as one of three main branches of a. common stem (see text- 
fig, 52). One of the extremities may be called the Eurykemid 


Text-fig. 52. 



branch ; therefrom have arisen the Piprkhe, Cotingidie, ami 
Philepittidse. The Traeheophone comes off, as it were, from the 
axil of the Eurykemid branch, while the third, forked at its base, 
gives rise to the Tyrannidm and Pittakc on the one hand and the 
Oacinine Passeres on the other. As to the position of the 
Memirkke I am in doubt at present, but probably they are an 
offshoot of the Oscinine stem, low down. 

There is yet much work to be done among the non-oscinine 
Passeres, but I believe that the present scheme is more nearly 
phylogenetic than any which has preceded it. I am now engaged 
on the “ Tvl'armine ” branch, and hope soon to present a 'Summary 
of my labours thereon. . 
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5h The Rudd Exploration of South Africa.—-IV.* List of 
Mammals obtained by Mr. Grant at Knysna. By 
Oldfield Thomas, IVIES., and Harold Schwann, 
IVZ.S. 

[Received January 23,1900.] 

Owing to its possession of one of the few forest-areas in Cape 
Colony, Knysna, at the centre of the southern coast, has always 
occupied an important positiou in the history of South African 
zoology. The name occurs again and again in the literature, 
from the date of Sir Andrew Smith onwards, and it was therefore 
thought advisable that a scries from so interesting a locality 
should be obtained by Mr. Grant as part of Mr. C. I). Rudd’s 
magnificent exploration of Bouth African zoology. 

Mr. Grant therefore went to Knysna in December 1904, and 
stayed until the middle of January 1905, when he went for a 
month to Plettenberg Bay, in the near neighbourhood, after 
which he again worked at Knysna until April 23rd, when he 
left for the Transvaal. He was thus in the Knysna district 
throughout the southern summer. 

The series now dealt with consists of about 150 specimens 
belonging to 31 species and subspecies, of which four have 
required descriptions as new. Of these by far the most inter- 

* For Part IIL see P. Z. S. 190 ~>, vol. i, p. 254. " 
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estbug is the distinct Forest Golden Mole, named in honour of 
Mrs. Rudd Amblysomus eorrim , of which Mr. Grant obtained 
a, good series. The species was described in an earlier eoimuunn 
cation, in order that its skull might be figured in company with 
that of tlio Zulnland form discovered previously by Mr. Grant. 

As usual, the whole series is and will be of the utmost value in 
more fully working out the details of >S. African Mammalogy, 
Indeed, the lists weave giving of the Rudd collections as they come 
in are only a first commencement of the use that they will he to 
Science. .For as they accumulate different specialists are enabled 
to take up group after group, and such useful revisions as that 
of the Arviccmthk pnmilio group by Mr. R. 0. Wroughton, or 
of the South African Hhmolo'pki by Mr. Knud Antler sen, are 
thereby rendered possible. To such revisions our lists are a. 
mere preliminary, though we hope that in addition to fulfilling 
the necessary work of describing the new forms they may also 
serve a useful purpose from a geographical point of view. 

Mr. Grant’s notes on the collection are as follows :. 

The country around Knysna is decidedly mountainous, varying 
from sea-level to over 4000' within a few miles. The highest 
point of the Outeniqua Mountains is 4606b 

Many miles of the country, especially to the N.E. of Knysna, 
are covered with dense forest, which becomes more patchy to the 
east and west, and in many parts is confined to the kloofs and 
livers. The principal trees are yellow-wood, iron-wood, stink- 
wood (laurel), witel, and coomassie. In the more open places 
and along the banks of the main road ferns are very plentiful. 

The open parts are grassy downlands, covered here and there 
with scrub (fine bush) and sugar-bush. 

The first half of my visit was spent in the forest-region, and 
the latter half in the open veldt at Plettenberg Bay, which is 
about 20 miles east of Knysna,. 

1 . Oercopithegus pygerythrus Guv. 

<?. 1004, 1006, 1007, $. 1005. Knysna, 

“ * Oapie ’ of the Dutch. 

a Common; frequents the forest-country, and visits the lands 
and gardens near houses, doing considerable damage. Generally 
in parties of six or more, although I have occasionally observed 
a pair with their young only.”—G. //, IS, (L 

2 . Papio porcarius Bodd. 

$. 1024. Knysna. 

<J. Skull only. Plettenberg Bay. 

u Found in large troops both in the forest and on the krantzes 
along the coast. 

“ Is exceedingly wary and can seldom be obtained, : At times, 
however, they are very bold and do considerable, damage amongst 
tire mealies and fruit.”— C. ff. B. G. 
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3. Rousettus collar is. 

c?. 1088, 1090, 1091, 1092. 2. 1082, 1083, 1085, 1086. 

Knysna. 

u This Bat I found in one tnve only, on the Knysna Heads, 
and it was there literally in hundreds. It was a sight to be 
remembered to see them coming out in practically on© solid 
sheet on a shot being fired inside the cave. 

“X was told that this species was also to be found at Plettenberg 
Bay and in the forest, but I was unable to obtain it at either 
place.”— C. II. B. G. 

4. Riiinolopiiits augur K. And. 

c?. 1045. $. 1040, 1041, 1042, 1046. Plettenberg Bay. 

“ I found this species only in one of the many caves examined ; 
it was difficult to secure, owing to the great height of the roof. 
It is, however, abundantly common everywhere.”— C. II. B. G. 

5. Pipistrelles kuhlii fuscatus Thos. 

2. 1027. Knysna. 

u Knocked down in forest at night.” — C. II. B. G. 

6. Miniopterus dasytitrix Temm. 

<?. 1074, 1075, 1076. ? . 1080. Knysna. 

2 . 1039. Plettenberg Bay. 

These specimens seem to represent a southern coast species 
different from that found in Natal and northwards to Mashona- 
land. They are of a very dark colour on the back, the head 
rather paler and greyer, and the hair seems longer than in the 
more northern form. Their forearms are about 45-46 mm. in 
length. 

The males are darker than the females, the latter, instead of 
wholly blackish backs, having brownish backs fringed with 
blackish externally at the junction of the membranes with the 
body. Whether this sexual difference is constant we have hardly 
enough material to be able to state. 

Temminck’s -Vesper tilio dasythrix* was stated to have come 
from the “interior of Caifraria,” which would seem rather to 
have brought -it into the range of M. natcdensis ; but as the latter 
is distinguished by its brown instead of blackish colour, and the 
type of dasythrix is described as being “ noir mat,” a description 
Dr. Jentink has kindly confirmed, we think the locality—at 
the best, very vague—should be disregarded, and the Knysna- 
specimens referred to Temminck’s species. 

With regard to the size of the skull and teeth, these specirnen sftre 
all quite uniform, with a greatest skull length of about 155 mm,, 
front of upper canine to back of m 3 6'2, greatest breadth of paJafe 

* Or “ d'asythrix'' as it was misprinted in the original description 
Maimn, it. p. 268,1840). ' !'"■ 

Pitoc. Zqol. Soc, — 1906, Yol. L No, XX, ; XX , ^ 
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including molars 6*3, front of lower canine to bark of up 6*5. 
With these measurements those of Temminck’s type, kindly taken 
for us by Dr* Jentiuk, closely agree, so that there is no doubt as 
to which of the two Knysna species should bear the name of 
tlmj)ihrh\ 

“Taken in cave on sea-coast.”-"(/. //. //. G. 

7. MlNIOETElUIS E.UATEIUJITLIJS, Sp, 11. 

rj„ 1073,1077. 2. 1071). Knysna.. 

Closely similar in every respect to AL dcm/t/irl ';a, agreeing with 
that species absolutely in colour, even to the peculiarity in the 
respective coloration of the two sexes. Thus the hack of the male 
is smoky blackish, the head and whole of the under surface dark 
brown (darker than Front’s brown); the female is dark brown 
above and below, rimmed with black along the hinder part of the 
back. But the skull and teeth are very markedly smaller and the 
forearm rather shorter; though the latter is not so much shorter 
than in dasythvixn .s might have been expected from the diiTerence 
in the skulls. 

Dimensions of the type, the starred measurements taken in the 
flesh,:- 

Forearm 43"7 mm. (other specimens, d 43, J 44). 

* Read and body 54 mm.; * tail 52 ; * ear 9 ; * tragus 4; third 
finger 79 ; lower leg and foot (c. u.) 27*5. 

Skull—-greatest length 14*7 ; basal length in middle line 11*2 ; 
breadth of brain-case 7*5 ; height of brain-ease from basion 6*3; 
palate length 5*7; front of canine to back of m 3 5*5 ; greatest 
breadth of palate, including molars, 5*6; front of lower canine to 
back of np 5*7. 

Type. Male. B.M. No. 5.5.7.18. Original number 1073. 
Taken 3 October, 1905. 

u In cave on sea-coast.” 

Like as all the eight specimens of Afiniopterm Found at K nysna 
are to each other in most respects, we have come to the conclusion 
that they cannot bo referred to one species, as in size they fall into 
two groups, without intermediates. We have tl i( ref oro'< 1 esc nbed 
the smaller form as now, white the larger, as already noted, may 
be referred to M. dasythrix Tomm, 

“ Fairly common . Mimopten were taken In both the caves 
where Rhinolophus augur and Roumttm cottarh were secured.” 

a h. b. (L 

8, Myosorex varius Smuts. 

d. 973, 982, 987, 990, 1014, 1015, 1019. Knysna. 

These agree very well with those collected by Mr, Grant near 
Cape'Town, though there is more variation among them than is 
usual. 

u £ Skearet muis 5 of the Dutch. - 

44 Very common.”— 0 , II. B. G, 
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9. Orocidura flavescens Geoff. 

o . 1099. Knysna. 

10. Amblysomus corrle Thos. 

P.Z.S. 1905, ii. p. 57. 

c?. 971, 1021, 1025. o . 958, 968, 970, 1094. Knysna. 

This distinct Golden Mole is by far the most striking discovery 
contained in the Knysna collection. Its skull and teeth were 
figured in the Zululand pa-per * in conjunction with those of 
other species then described, and a detailed account of it was 
given by Thomas in the paper above quoted. 

In quoting t the name Bematisms Cope 1892 as applicable to 
the tremlycmi and mllosus group of Golden Moles, we omitted to 
notice that an earlier name, Ohrysospalaxt Gill 1884, had been 
founded on the same two species, and would therefore have to be 
used for the genus, 

“ ‘ Swart mol 7 of the Dutch. 

“This Mole is particularly plentiful in the forest, being the 
only one found there, but is absent from the neighbourhood of 
Plettenberg Bay.”— G. II B. G. 

11. Genetta tigrixa Schreb. 

6 • 960, 992, 996, 1002, 1003, 1010. $ . 969, 977, 999,1011. 

Knysna, 

These specimens are very uniform in the small size of their 
skulls, and the reduction of the inner cusp of p 3 to a mere 
rudiment. 

“ Yery common everywhere, especially in the forest. Is very 
destructive to poultry, but is easily trapped.”— O. II. B. G. 

12. Herpestes cafer Gmeh 

<jp. 1071. Knysna. 

“ 1 Groot Yaal Muishond 7 of the Dutch. 

u Both nocturnal and diurnal. This Mongoose is now exceed- 
ingly rare, having been trapped and poisoned owing to its fondness 
for chickens. At one time they were to be seen in companies of 
from four to six. 77 — C> IIB, G. 

13. Herpestes pulverulentus Wagn. 

<$. 976, 1062. $. 961, 1001. Knysna, 

“ £ Blaauw or Yaal Muishond 7 of the Dutch. 

This Mongoose is not common; it frequents the forest and 
vleis.”— G. IIB. G. 

' 14. Herpestes galera Erxl. 

d. 993, 1026. $. 965, 991, 1008, 1030, 1093, 1100, 

Knysna, 

* P, Z. S. 1905, i, pi. xvi. fig, 3. f P, 55, S. 1905, l p* :239. v 

t Gill, Stand. Nut. Hist, v, Muram. p. 136 (1884). , 


11* 
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44 4 Swart Muishond 7 of the Dutch. 

44 Almost exclusively nocturnal. Very common in the, thick, 
forest near damp vleis and dams, but. found occasionally in the 
open veldt. Is said to feed on tadpoles and frogs.” (h If* A\ 0\ 

15. Otomvm nuuunvnis Bits. 

t!\ 1)72, 1017. $. 1)54, 962, 1)85, 986, 1029. Knysna. 

u ‘ Bosch-rot 9 of the Dutch. 

44 Not very common. IJVequouts the undergrowth in and near 
the darns and vleis both in the forest and on the open veldt, 
I )iuraal.” - 0. //. H. G. 

16. AkVICANTTIJS HIMJLIO BpaiTJU. 

$. 952, 1)52, 955, 962, 981, 988, 1000. y. 1025. Knysna,. 

Mr. R. C. Wvonghton. *' considers these specimens to be typical 
A. pumilio. 

44 4 Streep muis’ of the Dutch, 

44 Very common.” 0. If* />. (I. 

17. A com vs stmsiuxosHS Water!*. 

rj. 1097. Knysna, 600'. 

This species lias only hitherto been recorded from the Capo 
Peninsula, whence Mir. Sclater mentions a specimen in the 
S. African. Museum from Table Mountain, and Mr. Grant obtained 
one at Tokai, near Simonstown, at an altitude of 600'. The 
exact locality of the type has not been recorded. 

A. subspinosus maybe distinguished from other members of the 
genus by the structure of its molars, which are more bmchyodont 
than in A . sdousi , and differ in certain of the cusp details. They 
are also markedly narrower. 

44 Trapped in thick undergrowth at edge of forest. 

44 Not easy to secure. It appears to frequent the rough growths 
that spring up wherever spaces have been cleared in the forest.*’ 

a k ii g. 

18. MlJS RATTTJ8 L. 

cS . 1101, 1066. Knysna. 

19. Mus NORVKGiaus Erxl. 

$. 1065,1095. Knysna. 

20. Mus veebisauxi Smith, , 

<J. 078, 979, 980, 1012, 1016, 1018, 1020, $. 956, 966,995, 

1013. Knysna, 

44 Common, Frequents the forest, where it is fond of fallen 
trees, and also the vleis and grass-filled shuts of the open veldt*”—. 
(hE*B« 6% . 

* Ann, & Mag. N H, (7) xvt. p. 634 (1906), 
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21. Lego aba minutoides Smith. 

5. 1022. Knysna. 

a Apparently rare. 0nljr one specimen was caught .”— 0. IT. B. G. 

22. Bathyergus sutllus Schreb. 

Mm snilkis Schreb. Sang. iv. p. 713, pi. 204 b (1782). 

Mus maritwvm Gmel., Linn. Sysb. Nat. i. p. 140 (1788). 

rf. 1096, 1102, 1105. $. 1070,1103,1106. Knysna. 

The researches of Mr. Sherborn * on the dates of Schreber’s 
4 Saugthiere J have shown that the part in which the u Sanclmoll 77 is 
described appeared in 1782, and therefore some years before the 
publication of Gmel in's name. 

The reference by Ginelin to Schreber gives further evidence to 
the same effect. 

“ 4 Zand mol 7 of the Dutch. 

“ Yery common on the west bank of the Knysna River, which 
appears to be the eastern boundary of the species. 

“ It is known locally as the 4 Brenton 7 Mole, Brenton being the 
name of the farm on which it is most plentiful,”— G. II. B . G. 

23. Georycuus capensis oaxesoens, subsp. n. 

d- HOB. Knysna 3(V, 22 April, 1905. B.M. No. 5.8,10.14. 
Type. 

A paler form of the common Biesuiol, with a more strongly 
contrasted black head. 

General colour of body decidedly greyer than in true capensis , 
the tone nearly matching “ smoke-grey ” on the fore-back, darken¬ 
ing to u drab-grey ” on the hind-back; in capensis the back is a 
uniform Isabella brown (“ obsolete rufescens,” Pallas). Nose-patch, 
eye-patch, and ear-patch each rather smaller than in capensis, the 
face between them nearly to the crown-patch really black, instead 
of only slaty blackish; crown-patch larger, very strongly con¬ 
trasted. Area, below ear-patch greyish white, continuous with 
the greyish white of the sides, tlimit, and belly; in capensis ail 
are more or less tinged with buffy (Pallas even in 1779 speaks of 
the area paroticaferrugima ). 

Other characters as in capensis . 

Dimensions of the type, an old male, with the last tooth worn 

Head and body 156 mm.; tail 22; hind foot 26, 

Skull—basal length 40; zygomatic breadth 31, 

The remarkable colour-contrasts of the Blesmol are at their 
maximum in the Knysna form, from the lightening of the general 
colour of back, sides, and cheeks, combined with the darkening 
of the face-colour to black, so that the differences are far more 
conspicuous. 

With regard to the dentition of GeorycJms , further consideration 
confirms us in the idea suggested by Thomas f, that the four 
cheek-teeth are not p 4 , m 1 , nP, and m 3 , as usually stated, but p* y 

*' P. Z , s, im, !>, 687, f P. 7* & 1890, t>. 449." 
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p\ p l , and m 1 , the missing teeth from the set of six possessed by 
Ilellophobius being the two posterior, nr and m\ pushed out as 
it were by the powerful roots of the incisors, which impinge on 
them from below. 

Tills question could, however, only he conclusively settled by a 
microscopic examination of foetal or new-born specimens, in which 
traces of milk-teeth might be found, but in the meantime we 
think the correct determination will be as here stated. 

“ £ Blesmol 7 of the Dutch. 

“ Forms regular runs and mounds similar to other Moles, but 
they can be distinguished by the size of the heaps thrown up.” .. 

a ii. r a. 

24. (J EG It VOS I US SKJTTENTOTTUS IjCSS. 

cJ. 1047, 1046, 1068, 1060. $!. 1048, 1050, 1054, 1057. 

Plettenberg Bay. 

The Mole-rats referred of recent years to O. hotlcniottm prove 
on closer examination to be referable to two species, a larger and 
a smaller, of which the former is more northern and eastern, the 
latter more southern and western in distribution; but whether 
and how far they overlap we are not at present able to say with 
any certainty. The difference in size is chiefly in general bulk, 
so that it is not easy to give any single dimension which, will 
distinguish the two at all stages, although perhaps the alveolar 
length of the tooth-row (above 6*5 rnm. in the larger, below in the 
smaller) is as convenient as any. Restricting comparison to old 
skulls only, the larger species may attain 36 mm. and over in basal 
length, the smaller rarely reaching 33. 

With regard to names, it would appear that hoUmitottus, emmtiem , 
and hidwigi are all applicable to the smaller species, but hohm'icmw 
Wagn. may be applied to the larger. Thomas 1ms seen Wagner’s 
three specimens, and found that the two “adults” are the large 
species, and the “young” is the small one. But as the measure¬ 
ments given by Wagner appear to have been taken on one of the 
larger specimens, that would fix the name on the latter. As to 
locality, Wagner states that one of Ids specimens came from 
Grant JEtoinet, which might he taken as the typical locality. 

The following are the flesh-measurements of an old male 
Plettenberg Bay example of <7. hoUmtotim , the small species i. 

Head and body 142 mm,; tail 15 ; hind foot 24. 

■The adult specimens from Plettenberg Bay are of a very light 
general colour, in marked contrast to those from Knysna, which 
we have separated under a special heading, 

“ Trapped in run in open country. 

“ The runs and mounds of this species cannot he distinguished 
from those of Amfolysowim corric&” — C. IL Ii(7, 

■ 25. GeOKYCHUS nOTTENTOTTTJS TALPOIDES, subsp. n. 

. 6 * ,1067,1068,; ; Knysna. . 

Similar in essential characters to true km colour 
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much darker. General colour of upper surface and sides dark 
slaty grey, the hairs dark slaty with line brown tips, the whole 
most nearly matching Bidgway s “ slate-colour ” or rather darker; 
but the crown and a large area on the centre of the back are even 
darker still, the tips of the hairs being here quite black. The 
latter dark area extends backwards to the root of the tail. Colour 
of sides passing gradually into the dull slaty of the belly, which is 
near “slate-grey,” the tips of the hairs dull huffy. 

Skull apparently rather narrower and more lightly built than 
in specimens of kotlentottus of corresponding age, but the age- 
question is in each case so difficult to settle that larger series will 
be necessary before a definite statement can be made on the 
subject. Incisors rather heavy in proportion to the skull. 

Dimensions of the type:— 

Head and body 126 mm.; tail 18 ; hind foot 21. 

Skull—greatest length 34 ; basal length 30 ; condyles to tip of 
incisors 35*5; zygomatic breadth 22*5; interorbital breadth 8*7; 
length of upper molar series (alveoli) 6. 

Type. Male, fully adult, but not very old. B.M. Ho. 5.5.7.89. 
Original number 1068. Collected 2 April, 1905, 

This mole-coloured Georychus is no doubt the Knysna 
representative of G. hottentoUus , darker than its allies elsewhere, 
as is usually the case with animals from forest-regions. 

Mr, Giant’s beautiful skins of this and other Georychi bring 
out clearly that the crown and dorsal area are generally darker 
than the rest of the body, a distinct lighter band, coloured like 
the sides, passing across the back at the shoulders, and separating 
from each other the, darker crown and dorsal patches. 

26. Lepus saxatilis. 

cJ. 1056,1061. Plettenberg Bay. 

cf. 1104. Knysna. 

“ Fairly common on the open veldt, wherever the hillsides are 
more or less stony. A. fair number were observed, but mostly in 

the thick patches of scrub, where it is impossible to shoot them.”. 

(\IIJUI 

27. Hystrtx aftuoye-aestralts Peters, 

A young skull, Plettenberg Ba.y. 

28. Prog a vi a capensis Pall. 

C J. 1031, 1032, 1034,1052,1055. $ . 1035,1036,1037,1038. 

Plettenberg Bay, 

This series exhibits unusual variability in colour. 

29. CJephalophus moxticola Thunb. 

<3 . 1028. 2 * 1072. Knysna. 

“ c Blaauw bokje* or hNumegy’ of the Dutch. i _ / , 

“ Very common,”— B+G 
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30. Nototraous melanotis Thumb. 

JWototraqus , nom. nov., Thos. & Seliw. Abstr. F. Z. 8. No. 27, 
p. 10, Feb. 27, 1006. 

cJ. 1051. $. 1050. lOettenlxTg Bay. 

We are glad to express our agreement, with Dr. Jentink * in 
(Considering that the Grysbok should be generirally separated from 
the Steenhoks on account of its possession of supplementary hoofs. 
In the skull also it may he distinguished by its larger anteorbital 
pits, which are shaped very much ns in Onrebfa , with a, marked 
ridge above them, running across the larrymals. 

But in using Smidevall’s name of Calotrayus for this animal. 
Dr. Jentink has not noticed that that author expressly selected 
his “ species prima ” (Caloiragm tragnlm « llirpldcmiH campesfrk) 
as the type, so that in no case could the name be used for the 
Grysbok, to which we would therefore propose to apply the above- 
given generic term. 

With regard to the use of RapMcwm, we can only reiterate the 
opinion given in the ‘Book of Antelopes/ that BL in villus figure 
of u Antilope mtdiconm? on which the name hangs, is either the 
common Steenbok (as we suppose) or at least a species congeneric 
with it. 

31. Tragelapuijs sylvatious Sparrm. 

S. 1050. Knysna. 

4. Notes on the Living Specimens of the Australian Lung- 
fish, Ceratodm forsteri, in the Zoological Society’s 
Collection. By Bashford Dean, Fh.D.f 

[Received November 0,1905.] 

(Plate IXi and text-figs. 53-55.) 

Dming a recent visit to London, September 1904, I was 
given the opportunity of examining specimens of (-eratodnn in 
the aquarium of the Zoological Society’s collections. And the. 
following notes are presented, since they add several details to our 
rather scanty knowledge of the habits of this important and rare 
form. 

The following is an abstract of the more important accounts of living 
(Mr aio dm :~ 

Jlabita in general .—Never goes out of water (according to all recent 
authors), could not be “ made to progress in only a few inches of water " 
{ Ramsay, similarly Spencer). Passive, .helpless out of water (Spencer, 
Semon, Illidge), and dies within one or two hours (Semen), or eight to 
ten hours (Spencer): if kept moist, however, it will live for a long time 
(O’Connor), e.g. if wrapped in wet water-weed. In general hardy and 
now acclimated in a number of Australian rivers. Under usual conditions 
sluggish, “ too lazy to get out of the way when about to be handled” 

' * Notes Levd. Mus. xxii. pi 38 (1900). ' ■ " 
t Communicated by R. I. Po%0c% TO. 

. ■ t Ror explanation: of Ihod^at^ sty jw, 178. 
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(Ramsay), can be touched (Semon). Apt to rest for hours on the bottom, 
pectoral fins extended at right angles to the body, pel vies parallel with it 
( Ramsay). Neither diurnal, nor nocturnal, seeking food regardless as to 
the hour of the day (Semon). 

Breathing. —Does not open gills when out of water (Ramsay). Rises 
to the surface to breathe every thirty or forty minutes (Semon), but more 
frequently at night (Ramsay). Lung especially important when water 
becomes muddy or foul (many authors). Sounds sometimes emitted, 
“spouting,” a “groaning sound” (Semon), a “pig-like grunt” (Midge). • 

Swimming .— Progresses chiefly by u waves of the tail ” or u by paddling 
with pectoral fin alone. 7 ’ When disturbed “lashes out with its great 
strong tail, and turning* sideways squeezes in between some tufts of grass.’ 7 
“Eel-like in movements”—not apt to swim straight forward; in this 
event, however, pectorals are used, not caudals (Ramsay). “Swims a 
short distance with a jerk, when it will rest again ” (Semon). Its 
movements are, however, best described by Semon, after notes made (1899) 
upon the present specimens by Arthur Thomson : he distinguishes three 
kinds of progression—(1) a slow forward movement in which the pectorals 
play the most prominent part, waving “like a flag in a moderate breeze ”; 
(2) a rising movement, accomplished almost exclusively by the pectorals, 
after which the fish sinks slowly to the bottom Triton-like; and (6) a 
rapid strong swimming, accomplished by the caudal, the pectorals and 
veutrals being opposed to the side of the bottom, as in the case of rapidly 
swimming amphibians. Thomson observed especially the fish in a 
position of rest balancing either on its ventromedian line*, or partly lifted 
up supported on its spread out pectorals, or further lifted or supported by 
both pectorals and veutrals, the last position having been figured (of. text- 
fig. 53, ‘b p. 173). This supporting function is particularly emphasised by 
Semon as a step important functionally in tlie evolution of the-land-living 
vertebrate limb. Thomson, however, was unable to see the alternate 
movements of the limbs, which hsd been described in Protoptems, or an 
cslbow-like bending of the base of the pectoral fin. 

Pood .—Many authors emphasize its vegetivorous habits (Gunther, 
Spencer); Semon, on the other hand, maintained that the food is 
“ essentially animal,” the plant-material furnishes but a vehicle for the 
animal food, and remains, therefore, undigested. Margo, finally, has 
determined by microscopical examination tlmt in cases where the plant 
portion of the food-material is undigested in the anterior part of the gut, 
in its hinder part there is convincing* evidence of complete digestion, 
loading to the conclusion that the diet "of Ceratodm is a mixed one. 

Colour .—“Greenish brown on back, and slaty on belly”—after capture 
u becomes very prettily coloured with red, pink, and violet hues on the 
abdominal parts,” colours which disappear after the death. The surface of 
the fish is “ oily ” (Illidge). 

The present specimens —two in number, - as lias already been 
recorded (P. Z. S. 1898, p. 492), were secured in the Burnet River, 
Queensland, during the beginning of 1898. They have accordingly 
been kept in captivity for upwards of seven years *. Two other 
specimens, however, which were brought from Australia at the 
same time and which passed into the possession of the aquarium 
in Paris, lived, it is understood, but a short time. It is stated that 
on one occasion during the transportation of these fishes suitable 
tanks could not be procured and that the specimens were sent for a 

# During this interval they appear to have grown at the rate of a little more than 
an inch a year. 
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distance overland wrapped only in wet moss and water-weed no 
item which is here referred to since it indicates the air-breathing 
capability of these fish (of. O’Connor). At the time that the 
present notes wore prepared both fish appeared to bo in good 
condition, although one of them was darker in colour and more 
active than the other. 

The behaviour of the fish indicates that it is dist inctly a bottom- 
living form : it is sluggish in habit, its movements are deliberate, 
and its general behaviour suggests that of an amphibian, e, g. 
Jectunts. As an example of the passiveness of the fish it may be 
mentioned that when the fish was photographed it was thrust 
about by the attendant until it was brought into the focus of the 
camera, and it would usually boar this treatment without 
excitement, behaving very much as would a Triton under similar 
circumstances. A feature which one is soon apt to note is a 
peculiar ventro-median ridge, which suggests that; of ( f fdamydo- 
selachm . From the behaviour of the fish and from numerous 
experiments one is given the impression that the eyesight of 
Caratodus is poor, or, more accurately, that the reaction of the 
fish to optical stimuli is remarkably slow. In this connection it 
was noted that the eyes exhibited numerous and marked move¬ 
ments, as though the fish were making an effort to see. From 
this peculiarity I was led to inquire whether the fish could 
see better by night than by day; and this I was able to 
accomplish, thanks to one of the many courtesies of Mr, It. I, 
Pocoek, the Superintendent of the Society’s Gardens. From 
these observations it was evident that the fish is far more active 
by night than by day. It was found that the fish which remained 
quiescent in a dark corner of the tank by day circled uneasily by 
night. In one instance the fish was observed to pass twice around 
the tank in the period of one minute ; and on several occasions the 
fish broke the surface of the water boldly as though seeking to 
escape. The movements of the fish on these occasions could he 
adequately seen : for the observer standing in the dark was so 
placed that he looked through the tank and saw the fishes 
silhouetted against the skylight of a neighbouring room. There k 
accordingly, it appears, but little doubt that Ccmtodutt is to bo 
regarded as largely nocturnal in habit. Especially was tins evident 
when a living Frog was dropped into the aquarium, for it was found 
that its presence was noted almost at once. 

In colour, one fish was much lighter than the other.. some what 

greyish on the sides and back, and of a, paler shade on the abdomen, 
It is possible, by analogy with ganoids, that this specimen may 
prove to be a female. The other specimen, possibly 'a male, is 
much darker—blackish bottle-green,' its surface Slimy,, with a 
velvety bloom like the ‘skin of a Salamander (Plate IX.). The fins 
a,re darker in colour than the sides : the head is darker and greener. 
The light colour on thpyentrdl side of the head and on the lower 
lip distinctly orange. Of the extreme colours should he noted the 
darkness of the .upper nip of the moutli and the paleness of the 
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axil. The eye si lows a distinct greyish line within the orbit: it 
is somewhat dull in colour and the iris brown. The scales appear 
most prominently when the lish exhibits an undulating movement, 
their lighter-colon red proximal rims, usually covered by the 
neighbouring scales, then becoming exposed. 

In its movements the fish suggests an amphibian: it will lift 
its head from the bottom, raising itself upon the bases of its pectoral 
fins and will thus pose for several minutes. In this process it 
exhibits occasionally neck-movements which are distinctly unfish¬ 
like. Sometimes it will then push itself back in a way which has 
been noted in the African Lung-fish, Protopterus, In general, 
however, the movements of the fish in swimming are more ganoid¬ 
like than in the latter form. It swims leisurely about the aquarium, 
undulating the body and balancing with the pectoral fins, thus 
operating very much like those of the living Ganoids. In more 
energetic movement it will sometimes show the pectorals fluttering 
above the head as it rapidly raises and depresses them, the tips of 
the fins being flexible. There is, however, less tendency for the 
alternate movements of the pectoral fins; this, in fact, was rarely 
observed, and there was very little movement noted in the ventral, 
fins : they are, therefore, far more passive than in Protojrterus, It 
was observed on some occasions, when the fish was swimming near 
the surface, that it would suddenly cease its movements and slowly 
sink (horizontally) to the bottom, its fins extended at the sides, 
acting as parachutes. When alarmed, on the other hand, it is 
capable of vigorous movements, sweeping forward by strong strokes 
of its caudal, the pectorals and the ventrals folded tightly against 
the body, very much, m Semon remarked, as in the case of a 
rapidly swimming amphibian. 

The best idea of the usual movements of Ceraiodus may perhaps 
be had by reference to the accompanying figures, which have been 
copied from pencil sketches. 

The aquatic respiration of Geratodns is normally slow and 
regular: the opercular cavity fills and empties about twelve times 
a. minute, and during the process it may be observed that the mouth 
is scarcely opened. Occasionally, however, it will open its mouth 
and u gasp ” spasmodically. It is clear, however, that the fish is a 
nostril-breather. The mouth itself shows no movement of opening 
or closing; it is indeed hardly open, the gape being scarcely more 
than 3 millimetres. The nostrils, on the other hand, are 
widely dilated, and on one occasion a twitching was observed, 
which was by no means fish-like. It was also noticed that the 
aquatic respiration became more rapid after the fish had become 
excited, e.g* after it had been pushed about, the tank in order to 
be photographed; the number of respirations then became as 
numerous as thirty in the minute. 

Breathing by means of the lung takes place at considerable and 
somewhat irregular intervals: from forty to sixty minutes would 
include, the usual periods. When excited, however, the :ffeh 
tamthes more rapidly, and on one occasion the interval of ae?»I 
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respiration was found to be as brief as eight minutes. Before 
rising to the surface the fish shows evidence of uneasiness; it will 
sometimes “gasp” several times, move backward, bend its head or 
twitch its fins: it will then rise to the surface, usually slow!)', and 
“ spout,” i. e. exhale and draw in a mouthful of air somewhat 
spasmodically. Sometimes it will make several gulps; it will then 
close its mouth and sink to the bottom. In this process, bubbles 
a-hvays pass out on either side of the head as the fish sinks. in 
one instance it was observed tint the air passed out mainly on the 
left side, and it was also noticed that the fish will sometimes rock 
slightly from side to side a.s it sinks. Sometimes a few moments 
Liter a large bubble will issue from the mouth. It was also noted 
that if the fish becomes excited and shows energetic movement, a ir 
will be ejected. It may finally he noted that at night the breathing- 
movements appear more frequent than during the day: air was 
taken in at an interval of fourteen minutes (cf. Born say): this is 
doubtless correlated with the more active habit at this time. It 
maybe remarked that the air-breathing habit of Ceratodns seems 
to be closely similar to that of Protopterus, 

In feeding-habits Ceratodns resembles an amphibian. It will 
snap at the food in a similar way, and shows a movement of the 
head which is more nearly amphibian than fish-like. On one 
occasion it bent its head to the side very much as would a Sala¬ 
mander. It has already been mentioned that Ceratodns is slow 
of sight; this is especially evident when food is taken. In some 
cases food will remain for ten minutes in the water before it is 
noticed by the fish, stimulation appearing to come rather from 
the taste-buds than from the eyes. It will “feel" apparently 
that there is something edible in its neighbourhood and it will 
gradually move in the direction of the stimulus. It was noted 
that if ail object were placed on the surface of the water at the 
opposite end of the tank the fish would not rise in the direction 
of the food, but would grope its way uncertainly along the bottom 
until it came under the food ; then it would, rise to seize it. The 
fish impresses one as taking its food blunderingly ; it will some¬ 
times snap repeatedly before it succeeds in securing the object. 
It would often seize a mouthful, then eject it, then hunt it up 
again, mouth it, and finally swallow it. The feeding of the present 
specimens indicates convincingly that the diet of C&mtodm is, as 
Margo maintained, a mixed one. Animal food, living and dead, 
is regularly taken, also vegetables, e. g. lettuce; and that the 
latter is actually digested and assimilated seems clear, since it is 
not to be recognised in the fecal material. 

In the accompanying figures (text-figs. 53 and 54) the fish is 
represented in positions both of rest and of movement. In fig. 1 
the fish appears in a not uncommon pose; it balances accurately on 
the pectoral fins and in the anal region, its trunk somewhat arched 
upward and the head thrust close feo the bottom, the pectoral fin 
extends sideways in such a way that its postaxial border rests 
against the bottom. . In a somewhat similar position (fig* 2) the fish 
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similar movement is shown in fig. 13, the fish viewed from above, 
in fig. 14 is shown a rather unsuccessful attempt to depict the 
fish in resting position, viewed from the side and behind, and in 
the three following figures are shown sketches of the fish made from 
in front. In fig. 10 the slowly flapping pectorals are shown in a, 
somewhat rare position, paddling alternately : in tins position, by 
the way, one notes the almost closed mouth and the dark openings 
of the nostrils just within the rim of the upper lip, through which 
the major supply of water is passing to the gills. In fig, 16 the 
fish is represented in somewhat the same position as shown in 
lateral view in fig. 9 : the preaxial border of the tin is turned 
inward, and in this sketch the opercular flaps appear well distended. 
In fig. 17 a forward movement is again indicated ; hut in this the 
undulation of the entire trunk is slowly functioning, and the 
pectorals are relatively inactive. In fig. 18 a position of rest is 
represented, which is not widely different from that shown in 
fig. 3 : in this case, however, the pectoral fins do not quite touch 
the bottom ; the head, however, will shortly sink and the fish 
assume the position shown in fig. 3. 

In text-fig. 55 the attempt is made to indicate the move¬ 
ments of the fish in the process of coming to the surface to 
breathe. In fig. 19 it swims slowly to the surface, the paired fins 
flapping lazily. In fig. 20 a similar position is shown. In fig, 21 
the head is shown thrust vigorously above the surface, the mouth 
widely open in the process of filling the opercular cavity with air. 
In fig. 22 the fish paddles backward, closes its month, and com¬ 
mences to contract the opereula. In this process, during which 
evidently the ail* is pressed into the lung, bubbles escape through 
the imperfectly closed opercular slits on either side, ami sometimes 
also through the closing mouth. 

The behaviour of Ceratodm , in conclusion, is decidedly like that 
of an amphibian. In the first place, it breathes largely through 
its nostrils; in the second place, it issalamandrine in its movements. 
Not only does it support itself on its fins, as Arthur Thomson 
observed, but it is able to push itself backward, in this operation 
indicating that an elbow-like joint is functional. It has also been 
observed to paddle forward, using alternate movements of the 
pectoral fins. It is not, however, so amphibian-like in its move¬ 
ments as ProiopUrus , which will u walk” forward balancing itself 
on its paired fins. Of exceptional interest in Cemtodm, finally, 
are the movements of the neck and head, winch suggest strikingly 
those of Salamanders. 


References to the Habits of Oeratodus. 


1901. BauYfeRK. A.—“ If CeratodusP La Nature, An., 29 Bern. ,2, 
pp, .89~9i,%. i. L ; 

(Ref. to living Ceratodm .) Journ. 
'B.W, vol. xviii., Phil. Trans* R. S, 


1884. Oaldwebl, W. W 
Proc. Royal Boc. 
vol. elxxwiu. 
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Cera todusforsteri in various positions at the time of its coming to the .surface to breathe. 
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TSTidi. Hist. 1871, vol. vii. p. 222, and Proc. Roy, Hoe. 
1871, p. 377. 

1894. Margo, Til —(lief, to Food of Math. u, natur* 
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1870. Ramsay, E. P. “On the Habits of Living Cmdodi in 
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an! Grund nener, von Arthur Thomson, angefa.ngtm Extan* 
plural von Cemtodus angestellkm BeoLubtungen.” ZooL 
Anz, Bd. xxii, pp, 294-300. 

1901. Ibid.—“ IJeber das Yerwfmclschaftsvtuhiiltins dor Hipnoer 
und Aniplubien,” ZooL Anz. Bd, xxiv. pp, 180-188. 

1892, Spencer, W. B.~~“ A r Pi*i|» to Queensland in search of 
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EXPLANATION OF PLATE IX. 

Tho AtiBtralian Lung-fish, Ceratodmforsterl, from a coloured sketch hy 
Dr. Ikshford Dean of a apedmen living in the Zoological Society’s Gardens. 


‘ Proceedings,’ 1905, YoUI. Part IL was published, on April Kilt, 1900. 
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Dr. Henry Woodward, F.R.S., Vice-President, 
in the Chair. 

Mr. G. A. Boulanger, F.R.S., V, P.Z.S., exhibited a specimen 
of the largest .Prog known, liana goliath Blgr., from South 
Cameroon, described in the £ Annals and Magazine of Natural 
History 9 (1906, xvii. p. 317). This Frog measured 10 inches from 
snout to vent, and was one of the most interesting discoveries 
made by Mr. G. L. Bates, O.M.Z.S. Mr. Boulenger stated that 
an even larger living specimen intended for the Zoological 
Gardens had been secured by Robertson, the young keeper who 
had accompanied Mr. Bates to Cameroon last summer in order 
to collect animals for the Society; but the specimen, which he 
had kept in a large tin, escaped during the night. 

Among other Batraehians which Robertson had been able to 
keep alive, but did not succeed in bringing home, were examples 
of the large West-African Tree-Frog, Hylambates rufas Reichen,, 
one of which, at the end of August, produced a number of eggs, 
which were also exhibited before the Meeting. These eggs were 
remarkable for their large size, 5 or 6 millimetres in diameter, 
and the absence of pigment. No doubt, to judge by the size of 
the vitellus, the young of this Frog undergoes at least a consider¬ 
able part of the metamorphosis within the egg. On recently 
opening the mouth of a female Hylambates brevirostris Werner, 
from South Cameroon, forming part of Mr. Bates’s collection, 
Mr. Boulenger was surprised to find it contained a few large 
yellow eggs, 4 millim. in diameter, very similar, except for their 
size, to those of the larger II. rufus. Other eggs, identical with 
those in the mouth, were still in the oviducts. This mode of 
nursing approached that of the Chilian lihinoderma darwini , in 
which the male keeps the eggs in the much-distended vocal sac 
until the young are hatched in tlx© perfect condition. The buccal, 
nursing by the female made a novel addition to the already long 
list of extraordinary breeding-habits in Batraehians, 


Mr. R. T. Gunther exhibited some specimens of the Medusa, 
Limnocnidatanganicce , obtained by Dr, W, A. Ounningfcon in Lake 
Tanganyika, during the winter months of 1904-05. The collection 
was of importance, because it clearly demonstrated that the views 
of Mr. J. E. S. Moore with regard to the life-cycle of the Medusa 
were erroneous, for whereas in 1897 Mr. Moore thought that 
he had discovered * that the asexual method of reproduction by 
budding ceased in June and July (a conclusion which he stated that 
he had confirmed in 1900 during the months of September and 

* Proc. Zool. Soc. 1890, pp. 201-2. In this paper/* Boohm, 1887," should read 
“ Boehm, 1888." 

Proc. Zoom Soo.-1906, Vol. I. No. XIII. 13 
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October, when sexually mature individuals swarmed, though none 
showed any tendency to form buds*), Dr. Oiuxningtoii’a carefully 
collected material, on the other hand, showed that reproduction 
by budding was continued in August, September, December, and 
February, and that it might therefore reasonably Iks supposed 
that it went on during the greater pari; of the year - if, indeed, it 
ever ceased. 

The discovery of J/mnocnida in other rivecAwins in Africa 
had materially weakened the ease of those who considered that 
Lake Tanganyika was the last surviving remnant of a. Jurassic, 
Sea. The fact that tins Medusa, had been found in the Victoria 
Nyanza by M. Oh. Alluaud and Sir Charles Eliot, and also in 
the Niger by the late Mr. Budgett, proved that it was another 
instance of a member of the freshwater fauna characteristic of 
the Oentral-Afriean Region, ami that it was not peculiar to this 
one deep-water lake as had been originally supposed. 


Mr. G. A. Boulanger, F.R.S., V.F.Z.S., read a pa,per entitled 
“ Fourth Contribution to the Ichthyology of Lake Tanganyika.. 
Report on the Collection of Fishes made by Dr. W. A. Ounnington 
during the Third Tanganyika Expedition, 19044)5.” 

This paper will be published entire in the 4 Transactions.’ 


The following papers were also read 


1. Zoological Results of the Third Tanganyika .Expedition, 
conducted by Dr. W. A. Ounnington, 1004-1905. 
Report on the Mollusca. By Edgar A. Smith. 

[Received February 6,1900.] 


(Plate X.+) 


The small collection of Mollusca obtained by Dr. W*. A, Cunning- 
ton in Lake Tanganyika does not contain any important addition 
to the thalassoid series. There are some interesting specimens 
of Bythcmrm iridescens , tending to show that, like most fresh¬ 
water species, it is. subject to considerable variation. In two 
cases, Edyaria and Gimndia , I have been enabled to describe the 
opercula, which hitherto were unknown, and the collection also 
affords one new species of the genus Ameya. The various loca¬ 
lities furnished by, Dr., Cunnington also add to our knowledges 
of the distribution of some of the forms. Another matter which, 
may be referred to in these introductory remarks is' the occurrence'' 
together, at the south end of the lake, of both , the keefeland 
unkeeled vaiieties of Moihamm tanganyiceme, which, according 


# I. % S. Moore, ‘ Tangai 
f For explanation of thfc 3 


?ika Problem,’ 1903, pp. 298-308. 
tote, see 186. 
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to Mr. J. EL B, Moore were found by 'him, respectively, only at 
the south end and more northern localities. 

Living examples were obtained of Limnotroclms , Tiphobia , 
Jh/thoceras , Paramelania , Lavigeria, Eclgaria, Giraudia , and 
Anceya ; and these it is proposed to place in the hands of an 
experienced anatomist for investigation. The last three of these 
thalassoid genera have not been anatomically examined, and 
therefore it will be of interest to know their relationship and 
systematic position, and it will also be interesting to see if the 
conclusions arrived at, in inspect of the rest, coincide with the 
results of Mr. Moore’s investigations of them. In concluding 
these prefatory observations on the marine-like forms, I would 
again + call attention to the fact that M. Bourguignat had em¬ 
ployed the term u thalassoid ” in connection with them long before 
the invention of the compound “halolimnic” by Mr. Moore. 

Among the ordinary freshwater forms, the discovery of a 
species of Ancylm , the first from the lake, is of interest. This 
genus lias been recorded from the Victoria bTyanza, but not from 
the other large lakes of Central Africa. Being, however, such 
small objects, and difficult of observation, they may have easily 
been overlooked J. 

Of the few species obtained by Dr. Cunnington in the Victoria 
Myanza, two appear to he new, namely, a Corbicula and a 
Sphmrmm, both closely allied to one or other of the few forms 
already known from this lake. 

I. Species from Lake Tanganyika . 
a. Thalassoid Species. 

1, Chytra kirkii (Smith). 

Hah. Tembwi, a little below middle of west coast, 20 fath. 

2. Bathanalia howesi Moore. 

Hah. Niamkolo, south end of lake. 

The dimensions of this species, which have never been stated, 
are:—Length 30 millim., diam. 22; aperture 11J long, 10 broad, 

3, Limnotrochus Thomson,i Smith. 

Hah. bhianvie, east coast towards the north end of the lake, 
10 fathoms, also at south end. 

4. Tiphobia horei Smith. 

Hah. Kala, at south end of lake, 

# * The Tanganyika Problem,’ p. 149. 

f See Proc. Maine. Soc. vol. vi. p. 78. 

X M, Louis Germain lias recently briefly described, from Tanganyika new species 
of Planorbis, Vivipara, and Cleopatra. Bull. Mus. Hist. Nat. Paris, 1905/no, 4, 
pp. 264-261. 

13* 
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f). Bytiioceeas irtdescsexs Moore. (Plate X. figs, 1X1) 

,11 ah. Ninmkolo, south, end of lake. 

The series of specimens now available for examination shows 
that this species, like most fresh water forms, exhibits consider¬ 
able variation in size, form, and sculpture. The much enlarged 
■figure in the Free. Koval Soil 1898, vol. lxii. p, 452, fig, 1, 
reproduced in the Free. Maine. Sot*. vol. iii. p. 95, fig. I, exhibits 
an extreme development of the anterior or basal spine, such as 1 
have not seen in any specimen. The largest example in the 
present collection is 44 millim. in length, and the spire is much 
longer in proportion to the length of the body-whorl than in the 
shell depicted by Mr. Moore, and the sculpture is altogether finer. 
A smaller variety, hut equally adult, is more strongly sculptured 
than the huge form and only 50 millim. in length, 

6, BvTirocnRAs mi no it Moore. (Plate X. fig. 4.) 

Hah. Tembwi, west coast, a little below middle, in 20 fath. 

A. single specimen only, I am inclined to think that this 
species will eventually prove to ho a variety of Paramvlan m 
cnmiyrmmlaia . In the character of the shells, ope renin-, and 
raduhe there seems to be very little to separate the genera. 
Byihoceras and Paramelcmia. 

7, Pakamelania cuiassigranxjlata Smith. (Plate X. tigs. 7, 8.) 

IT ah. Sou tli end of the lake. 

One very large specimen, 57 millim. in length. 

8, Pakamelania damoni Smith. (Plate X. figs. 5, 0, 9.) 

Hah, Tembwi, near middle of west coast of the lake, 50 fath.; 
Mrurabi, south of Tembwi, 40 fath,; Ms!into, east coast towa rds 
the north end of the lake, 25 fath.; also south end. 

The single specimen from the last locality resembles the variety 
imperialis rather than the typical form, 

9, Lavigekia GRAN IMS Bourguignat. (Plate X. figs. 10, 1 1.) 

11(d). Mhete, south end of lake, on rocks in shallow water. 

A few specimens rather smaller than the type (WYu 8, 1881, 
pi. xxxiv, fig, 20 a), with the oblique plications less strongly 
developed, 

10* Edgaiua nassja (Woodward), (Plate X. fig. 19.) 

Hal, Xirando, east coast of lake towards the south end, 

A few specimens of a small variety. Operculum similar in 
character to that of Lavigeria grandie^ horny, dark brown, 
broadly ovate, nucleus marginal, near the lower end, sculptured 
with fine lines of growth, 

11. Edgaeia rauoicostata Bourguignat. 

Hah. South end of the lake. 

Two rather large specimens, 21 millim* in length* 
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12. Tanganyika rufofilosa (Smith), var. 

Ilab, South end of lake. 

One very black specimen, having* evidently been stained in black 
mud. It is very different in shape from the type, being* more 
ovate, with a longer spire, and the umbilicus nearly closed, 

13. Spekxa zonata (Woodward). 

Ilab, Niamkolo, south end of lake, on stones in shallow water. 

14. Giraudia horei Smith. (Plate X. fig. 13.) 

Ilab, Mrondwe Bay, south end of lake, 10 fath. 

A. few examples, rather smaller than the type. Operculum 
ovate, horny, brown, paucispiral in the middle, with concentric 
lines of growth at the outer margin. 

15. Giraudia pr/BCLAra Bourguignat. (Plate X. fig. 14.) 

Ilab, Moliro, west coast of south end of the lake, on rocks in 
shallow water. 

A few specimens, rather smaller than the type. The minute 
horny operculum, 1 millinn in length, consists of a single whorl, 
the nucleus being* subcentral, but nearer the lower end. It is 
subovate, being rather narrower below than above. 

16. Anoeya rufocincta, sp. n. (Plate X. fig. 12.) 

Shell small, elongate, subulate, imperforate, yellowish horn- 
colour, with a dark red hand at the upper part of the whorls. 
Whorls 13, slowly increasing, slightly convex; apical whorls 
probably smooth and convex, the two topmost remaining with two 
spiral threads round the middle crossing the costag winch are 
much finer and more numerous than those upon the low T er volu¬ 
tions. Costa?, strong, oblique, about twelve or thirteen upon the 
penultimate whorl, those upon the body-whorl terminating 
abruptly at a strong spiral ridge which encircles the base. In a 
young specimen this ridge is absent, so that probably it only 
occurs in adult shells. Aperture oblique, broadly simiated above 
and below; peristome continuous, brownish,outer margin thickened, 
a little expanded, cohmiellar side also thickened, and refiexed, with 
a distinct tooth or fold at the upper part, joined to the outer lip 
by a distinct callus. Operculum none % Length 84 millim., 
ditun. 24 ; aperture 2 long, 1| broad. 

Ilab, Ivirando, towards south end of the east coast, 10 fath. 

Apparently differing from the two known species of the genus 
A'uceya in colour, form of the aperture, and the character of the 
costa?. A, giraudi Bourguignat has a palatal liration which is 
absent in the present species. In his figures the outer lips 
have the appearance of being drawn from broken specimens. If, 
however, they are normal, they are very different from the labrum 
of the present species. In a young specimen both the basal keel 
and the columellar tooth are absent, so that these are probably 
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features which are only developed in adult shells. Having broken 
up one specimen, I failed to find an operculum. 


b. Non-Thalassoid Species. 

1. Lxmma natalensis Krauss, 

ffab. Swamp at Mhete, south end of hike, 

2. Ancyhjs tangany iCENsis, sp. u. (Plate X. figs. 17, 18.) 

Shell very small, roundly ovate, moderately elevated, thin, 
brown, finely radiately striated across the concentric; lines of 
growth; apex obtuse, boss-like, circumscribed, radiately striated, 
subcentral or a trifle towards the right; interior glossy, exhibiting 
through the semitransparency of the shell the external sculpture. 
Length millim., diam. 2, height 1. 

flab. On a stone dredged in a few fathoms in Niamkolo Harbour, 
south end of lake. 

This is the first and only species of Anch/us known from the 
lake. The genus, however, occurs both in the north and south of 
the African continent, but with the exception of A. ntuMnuwmi 
Martens, from the Victoria Nyausso, no species have been recorded 
from the great lakes. Being so small it is possible they may have 
been overlooked. 

Prof. Gwatkin, who 1ms very kindly examined the radula, 
observes:—“ As I expected, it belongs to the A . par allelm type;, 
which I have from 8. Africa, Australia., and North and South 
America. To it belong my ‘ Gundlaehias } from Tasmania, and 
New Zealand.” 

3. Planorbis sujdanictjs Martens. 

flab. Swamp at Mhete, south end of lake, 

4. Nkotiiauma tanganyicense Smith. 

If ah. Ivituta, Kala, Moliro, Sumbu, Kalambo. 

Keeled and non-caritmte specimens were found together at the 
south end of the lakej>y l)r. Ounnington, so that Mr. Moore's 
idea of the local distribution of this species appesirs to he, in a. 
measure, in correct. 

5. Ampullama ovata Olivier, 

ffab. South end of lake, 

6. Unio burtoni ’Woodward. 

ffab. South end of lake, and Kala, at south end of east coast. 

7. Burtonia tanganyicensis (Smith). 

ffab. Kombe, east coast below the middle, and south end of the 
lake. 

8. Pleiodon spekei Woodward. 

ffab. Sumbua, east coast. 
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9. Brazzjsa ancjeyi Bourguignat. 

JIah . Kibanga. 

One valve only, with five or six radiating* ridges down tlie 
anterior end. 

c . Post-Pliocene Species, 

Some shells of species still living in Tanganyika were found 
embedded in a coarse sandy matrix upon the shore at- Sumbua, 
about halfway up the east coast of the lake. One reef was 
so weathered that the shells ( Neothauma ) stood out very con¬ 
spicuously, just in the breakers. Three similar reefs occur at 
intervals inland, on the summits of the former sandy beaches. 
These shells may he referred to a late Post-Pliocene age. Other 
specimens occurred in a cliff* or ridge, about six feet high, in the 
north-west part of the Rukwa Valley, where the lake formerly 
was, but is now dried up. 

So far as one can judge, none of the shells which are more or 
less perfect, or of those of which there are only fragments, belong 
to other than recent species, showing that these ridges are of quite 
modern origin. 

Among those from Sumbua, besides the Neothcmma , are remains 
of Hmnella, a thalassoid genus, and of Unio ; and from the Rukwa 
Valley are fragments of Lcmistes , Vimpara , Melania , Corbimla , 
and Unio, all ordinary freshwater types. The amount of material 
at hand, however, is so small, that one cannot say to what extent 
the thalassoid shells may be represented in the same locality. 

II. Species from the Victoria Nyanza. 

The following species were obtained by Dr. Cuimington at 
Bukoloa on the west shore of the Lake. 

1, Planorbis sudaxictjs Martens, var. minor Martens. 

Tied), On water-weed in shallow-water inlet north of the town. 

2. 'Planorbis crawfordi Melville k, Ponsonby, 

Hah . Same as that of preceding species. 

I 1 wo specimens were obtained, which appear to be inseparable 
from this species described from Gape Colony. 

3, Melania tuberculata (Muller). 

JIah. Taken in shrimp-net in a few feet of water in the 
harbour. 

4. VivirARA constricta Martens. 

JIah, Dredged in about a fathom in the harbour. 

The specimens of this very variable species from this locality 
are rather like Martens’s figure ( £ Beschalte Weichthiere Deutsch- 
Ost-Afrika,’ vol. iv. pi. vi. fig. 20), but they exhibit a third keel 
between the two represented in the illustration. They are more 
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strongly spirally striated than other examples which have been 
examined, 

5, Unio lourdislx Bourguignat. 

Ilab . Dredged in a,bout a fathom in the harbour. 

(h Connie ula cunningtonjt, sp. ii. (Plate X. fig. 15.) 

Shell small, irregularly ovate, almost equilateral, moderately 
convex, sculptured with rather distinct and distant concentric 
ridges, -which become almost obsolete on both dorsal slopes ; valves 
yellow olivaceous, with or without a few brownish rays, more or 
less deep purplish within; umbones prominent. Length 121 
millim., diam. 8, height 11. 

Hah. Dredged in about a fathom in the harbour. 

Tins species may he separated from C. radiata Parreyss, the 
only species recorded from the Lake, on account of its somewhat 
different form, the umbones being more prominent, the more 
distant concentric ridges, and a difference in colour. None of the 
specimens exhibit the characteristic dark purple ray proceeding 
from the umbo down the middle of the valves as in 0. radiaia. 
Two out of three examples,have little or no trace of markings, 
but the third is distinctly rayed with brown, the rays being 
different in the two valves. 

7. SPHiEKIUM victories, sp. n., (Plate X. fig. 16.) 

Shell roundly subovate, nearly equilateral, greyish yellow, with 
numerous radiating dark hair-like lines; valves thin, finely com 
centrically striated with the lines of growth, which are crossed by 
minute microscopic radiating striae which are quite invisible to the 
naked eye ; interior dirty bluish; lateral teeth delicate, 

Length 9f inillim., diam. 5~? r , alt. 8|. 

Hah. Dredged in about a fathom in the harbour. 

Larger than J3, nyanzm Smith, not quite the same shape, 
different in colour, rayed, and with more delicate hinge-teeth, 

8. JStheria elliptic a Lamarck. 

Hah. Entebbe, north-west end of the lake. 

EXPLANATION OF PLATE X. 

Pigs. 1, 2, 3. Ih/f/toceras irideseem : p. 182. 

4 „ minor : p, 182. 

5, 6, 9. l^aramelania damom ; p. 182. 

7, 8. „ craseiymnul&ta % p, 182. 

10. Zavigeria grandh: p, 182, 

11. „ „ operculum. 

12. Aneeya rufaeincta s p. 183. 

1 1 18, GirauMa horei, operculump. 183.' ' 

14. „ praelara, operculum : p. 183. 

15. Corbicula cunninfftoni^. p, 186, 

16. Spharmpi ^HoriGs i p. 186, 

17,18, Aneylm t$n$mywmU $: p. 184. 

19. ’Edgarw «m-^u, ope,rculum: p. 182, 
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2. Zoological Results of the Third Tanganyika Expedition, 
conducted by Dr, W. A. Cunnington, 1904-1905. 
Report on the Macrurous Crustacea. By W. T. 
Oalman, D.Sc., British Museum (Natural History). 

[Received February 5,1900. | 

(Plates XI.-XIV *) 

i. Introduction . 

The collection of Macrurous Crustacea obtained by Dr. Cun¬ 
nington from the lakes of Central Africa comprises thirteen 
species, of which only three have been previously described. In 
Nyasa and Victoria Nyanza only a single species was found, a 
common and widely-distributed form, already recorded from the 
latter Like. In Tanganyika, in addition to the two species dis¬ 
covered by Mr. Moore, Dr. Cunnington has been fortunate enough 
to find no less than ten new species, and among them representa¬ 
tives of what I regard as two new genera. The following is a list 
of the species obtained:— 

Nyasa. 

Caridina nilotica , var. gmcilipes (de Man). 

Tanganyika. 

Palcemon moorei Caiman. 

Zimnocaridma retiarius, n. sp. 

„ parmila , n. sp. 

„ tanganyihm Caiman, 

,, similis, n. sp. 

„ latipes , n. sp, 

„ socius , n. sp. 

„ spinipes , n. sp. 

Caridella cunningtoni, n. g. et sp, 

„ minuta , n. sp. 

Atyella Immrostris , n. g. et sp. 

„ longwostris , n. sp, 

Victoria Nyanza. 

Caridina nilotio var, graoilipcs (de Mian). 

I am obliged to Dr. Cunnington for giving me his notes on 
the occurrence and coloration of the various forms. These I 
have incorporated in their proper places. It is right that mention 
should be made of the excellent state of preservation of the 
specimens, and of the very careful and methodical manner in 
which the notes of localities and other particulars were kept. 

# For explanation Of tlie Plates, see p, 205, 
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ii. Nifsimuatic Notes and Descriptions of Note Genera 
and tSpedes. 

Fami ly .1 > A L ;K u o N i 1> as. 

1 ’aL/EMon moor Li Caiman. (Plato XT. figs. 1 k 1 a.) 

P. nioorei Caiman, Proe. Zool. Woe. 1899, ]>. 709, pi. :xL 
figs. 20-24. 

The numerous and excelleii tly-presor ved ajicdmcuw of this species 
■which Dr. Cimnington has brought home enable mo to add some 
further details to the description which I formerly gave. Of 18 
specimens collected only two are males. This is a. somewhat 
remarkable fact, since in this genus, as Ooutiere remarks, it is 
rare for the females to be a,s uumorons us the males. The largest 
specimen is an ovigorotts female, 27 mm. in total length. The 

males are a little smaller. The teeth of the rostrum are ^'- 51 . 

The second pair of permopods in the. females (Plate XI. figs. 1 *fe 
la) <lifter from those of the male formerly figured, and from those 
of the two males in the present collection, in having two low 
rounded teeth or tubercles on the inner edge of each of the. fingers 
close to the proximal end. The males do not differ from the 
females in the length or stoutness of the chide. The carpus and 
hand are rough with minute, sharp granules or spines, which were 
not well shown in the figure formerly given. There is some little 
variation in the relative lengths of the segments of this limb, as 
the following measurements (in millxm.) show:— 

Morns. Carpus. Palm. Finders. 


Female . 4*G 4*5 3*6 T9 

„ 4*3 4*9 4*2 3*7 

„ 4*7 5*0 3*5 3*9 

.. 4*5 4*5 4*5 4*3 

Male .. *2*9 3*3 2*5 3*0 

,, 3*(> 3*5 2*3 3*1 


The mandible carries a palp which, although, shod, (about half 
the length of the incisor process), is composed of three distinct 
segments, and in all other respects the species conforms to the 
definition of the genus ^ to which I have referred it. 

As it is by no means easy to determine what are the allotiiies 
of this species among the very numerous and closely allied species 
of the genus, I have submitted a specimen to Dr. J, (5. do Man, 
whoso competence to pass judgment on this point will not be dis¬ 
puted. With his accustomed courtesy, Dr. do Man sent me a. 
long letter dealing with the subject, and with his permission I 
quote some of his remarks. After noticing that I\ moorei 
is, without doubt, the smallest species of the genus, and that it 
has, at first sight, quite the general appearance of some species of 

* I follow Ortmann, do Man, and the majority of recent authors in retaining the 
name Balmnon for this genus. I am unable to understand the reasons which have 
led some American authors to follow Spence Bate in using for it the name Bithynm 
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the genus fJarklina , Dr. de Man goes on to say— “ P, simdaims 
Heller, with its varieties, does not seem to me to be the most 
nearly allied to P. moorei as you suggest. Like Conti ere (Ann, 
8k*i. Nat. 8 me ser. xii. p. 324), I think that P. superbus Heller 
and P, trompi de Man, especially the former, are the most closely 
allied species. P. scabriculus Heller and P. alcocki Nobili are 
apparently also related. All these forms, however, are in a greater 
oi* less degree different from your species. P. trompi , from Borneo, 
is at once distinguished by the few and large eggs, by the shape 
of the telson, the toothing of the fingers, kc. P. scabriculus differs 
in the carapace, which is scabrous, in the rostral teeth, of which 
six are set on the carapace, and in other characters. P. cdcocki 
has the carpus of the second legs almost twice as long as the 
uterus, and little shorter than the chela. P. moorei ought, in my 
opinion, to be considered as a distinct and interesting species,” 

To this I may add that P. superbus Heller, as re-described and 
figured by Oouti^re (t. c. p. 319, pi. xiii. figs. 34-37), grows to a 
very much larger size than P. moorei; and when specimens of 
about the same size are compared, it seems to differ in having the 
chelse smooth and beset with rather long hairs. P. niloticus 
Roux, of which a, specimen from the Blue Nile lias recently been 
presented to the Museum by Captain Stanley Flower, cleanly 
differs from P, moorei in many characters. It is of much larger 
size (the specimen lief ore me is 41 mm. in total length); the 
rostrum has a strongly convex upper edge with eleven teeth, of 
which only one is on the carapace while the distal one is some 
distance from the tip; the lower edge of the rostrum bears two 
teeth (Klunzinger and Heller agree in giving the number as 1-2, 
so that Roux’s figure, which shows five, is no doubt incorrect); 
the menus of the second legs is three-fourths of the length of the 
carpus, which is a very little longer than the chela; the fingers 
are about equal to the palm, and the whole limb is smoother than 
in P. moorei. 

Occurrence, —Off Niamkolo, 12.viii.04. “ Dredged in about 

12 fathoms, among shells.” About sixteen females and one male. 

Kalambo, 4.xi.04, “Tow-netting, surface, 8,20 p.m.” One 
very young specimen. 

Kirando, l.xii.04. “Taken in about 10 fathoms.” One female. 

M nimbi, 27.xii.04. “ From about 30 fathoms.” One male. 

Family Atyid^e. 

0 ABIDIN A NILOTIOA, var. GEACILIPES (de Mail). 

(7, ivy dm, var. gracilipes de Man, in Weber’s 4 Zool. Ergeb. 
Niederlandisch Ost-Indien,’ ii. p. 393 (1891). 

All the prawns obtained by Dr. Ouimington from Lake Nyasa 
and the Victoria Nyanza belong to the genus Garidina , and to 
that section of the genus including the forms to which the specific 
names nilotica , longirostris , and wyddi , as well as a seines of 
varietal names, have been applied. It is not easy to determine 
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what position the present forms ought to occupy within tints 
group; and even if that question wove satisfactorily answered, then* 
would still remain room lor discussion as to the appropriate name 
to l»e applied to them. It is generally agreed that M line-Edwards’s 
lovrflrostri'S', described as coming from Algiers, hut noli since found 
there, is identical with the earlier mlotiea described by lions 
from the Nile. From de Man’s re-examination of 1Y1 ilne-Edwaidss 
types, we know' that it has the carpus of the first chelipedw one 
and a, half times as long as broad. From this Dr. de Mar 
separates as a distinct species, under the name 0. wyckil Hickson, 
those forms which have the first carpus at least twice as long at 
broad. Prof. Bouvier (Dull. 8ci. Franco eh Belgique, xxxix. p. 79, 
1905) has pointed out, however, and I can confirm the statomens, 
that co-types of Prof. Hickson's species, from Celebes, have the 
carpus exactly as in Id io types of loH<firo*trh, Specimens received 
from Prof. Hickson, and preserved in. the ’British Museum, agree 
very closely indeed with de Man’s description of his f\ idfolttki; 
vur. winahfw sve (also from Celebes), differing chiefly in the shorter 
dactyl us of the posterior poneopods, that of the fourth pair being 
less than one-fifth, and that of the fifth pair one-fourth of the 
corresponding propod us. It follows that, so far as the characters 
of the carpal segments a,re concerned, (\ iryi'Id l ]Iicks<m must he 
regarded as a synonym of C* niloiictt llon.v, while (■. wyc/di 
de Man, if it is to he regarded as distinct, must receive a new 
specific or varietal name. Prof. Bouvier appeal's to regard 
de Man’s species as merely a variety of that of Roux and Milne- 
Edwards (t. e., table on p. 75; on p. 79. however, he treats it 
as ar separate species); and in this f am disposed to concur, 
although the material at my disposal, is too scanty to enable 
me to form a definite opinion. At all events the specimens 
collected by Dr, Ounningfon in Lake Nynsa and in 'Victoria. 
Nyanxa, while not agreeing exactly with each other or with a ny 
of the described forms, come suifieiontly near to the variety 
grtticilipfis , which de Man places under the species wye/d ^ and 
Bouvier under mlotim ; and 1 therefore record them under the 
latter name. The following particulars were found to agree in 
several, specimens from each locality, ovigerous females being 
corn pared in each case:—- 

If yam . - -Toil 1 1 Ion gt I 1 up to 21 mm. Rostrum reaching beyond 
antennal scale, tooth —unarmed terminal part of upper 
edge much less than half its length ; one or two sub-apical teeth, 
and, occasionally, an isolated tooth a little way hack from the tip. 
Carpus of first poxxeopods two and a half times tis long as broad, 
that of second pair more than five times as long as broad. Due- 
tylus of fourth pair one-fifth of propod us or a little over, bearing 
7-9' spines; that of fifth pair a little more than one-fourth of 
propodus, with about 33-38 spines. Eggs *47 x -27 mm. 

Victoria JSTyanzciu —Total length up to 25 mm. Rostrum, except 
in one or two cases, reaching beyond antennal scale, teeth 
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unarmed part of upper edge much less than half its length, one 
or two sub-apical teeth, and occasionally ail isolated tooth as 
above described. Carpus of first peneopods not more than two 
and a third times as long as broad (in a series of specimens 
collected at Entebbe, by Mr. E. Degen, the carpus is only about 
twice as long as broad, sometimes a little less than twice). Carpus 
of second pair less than five times as long as broad. Dacfcylus of 
fourth pair a little more than one-fifth of propod us, with 8-11 
spines; that of fifth pair more than one-fourth of propodus, with 
37-50 spines. Eggs *6 x *37 to *62 x *4 mm. 

Hilgendorf has recorded G* loyckii var. gracilipes from several 
localities in the Victoria Nyanza (Deutsch-Ost-Afrika, iv. (7) p. 36, 
i 898) and elsewhere in German East Africa. Prof, Bouvier, who 
does not quote Hilgendorfs work, records from Victoria Nyanza 
and from Doufile (Dufii) on the Upper Nile (about 3° 31' N. lafc.) 
specimens which he regards as intermediate between the typical 
0. wyckii of de Man and the South African var. pcmcipara Max 
Weber. The eggs in the specimens collected by Dr. Oumiingtoix 
are rather smaller than those which Prof, Bouvier records from 
Lake Victoria, and much smaller than in the typical pcmcipara , 
while in other respects, such as the number of spines on the dactyli 
of the ambulatory legs, they show no approach to pcmcipara . 

Genus Limnocaridina. 

Limmcaridina Caiman, Proc. Zool. Soe. 1899, p. 704. 

To this genus, hitherto represented by only a single species 
discovered by Mr. Moore, I refer six of the new species found 
by Dr, Cunning-ton. As originally defined, the genus was 
distinguished chiefly by the great reduction of the branchial 
system, by the presence of a “hepatic” instead of an “antennal” 
spine on the carapace, and by the characters of the first and 
second maxilhe and the first maxilliped. In all the species 
described below, the branchial formula agrees with that formerly 
given for A. temganyihe , and there is no epipod on the first 
maxilliped. The structure of the maxilla* is also essentially the 
same, though, in the second maxillae, the middle lobe is sometimes 
more expanded than it is in A. Umgcmyikoa, but not overlapping 
the distal lobe. With regard to the spine on the carapace, 
however, the new species to be described below show that the 
difference between A. temganyikm and the species of Oaridina is 
one of position, not of homology. The spine, which in A. socius 
and A. apinipes is in the same position as the “antennal” spine 
of Oaridina, is clearly homologous with that which, in A. laiipes , 
X. similis , A. parmla , and A, retiarius , corresponds with what I 
formerly described as the “hepatic” spine of A, temganyikm. 
In the following descriptions therefore I have abandoned the 
terms “antennal” and “hepatic,” and speak simply of the 
4 4 antero-lateral spine ” of the carapace. In the original description 
of A. temganyikm it is stated that the carpus of the first peraeopods 
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is £< slightly excavated <liwt.nl!v mi the inner side.” While this is 
quite correct and holds good also tor the new species described 
below, it should be pointed out that this very slight excavation, 
not visible from the outer side, is very different from the marked 
excavation of the anterior margin of Mm carpus found in most of 
the species, at least, of the allied genera.. Since, however, the 
excavation is about equally slight in some of the species of 
Carldina ■, it does not seem, advisable to include this character in 
the generic definition. In all eases the terminal brushes of seta; 
on the fingers of the cJielm tiro more scanty than in any species 
of Oaridina which i have seen. 

Key to the species of Linmoturidiiia. 


A, Pi uppers of chela; live to woven times as loin? as the 
palm, with very lon;jf marginal seta'. 

a. Rostrum about equal to antenmilar pMuncIc. L, vatiavhts, n. sp. 

h. Rostrum less than half as loni? as iirst segment of 

antennular peduncle. X. pmvnnhi, n. sp. 


R. Pincers of chela; not move than twice, as long as the 
palm; seta; not very long, confined to distal part, 
a. Length of sixth abdominal somite more than twice 
its depth. 

a, Kostrum much longer than the carapace, with 


10-i20 teeth below... L. tmuf<Miyil'W Pal man. 

b . Rostrum about equal to carapace, with IMi teeth 

below ... L, smith % n, sp, 

c. Rostrum less than one-third of length of carapace, 

unarmed below . . X. lattpes, n. sp. 

b. Length of sixth abdominal somite little more than 
one and a half times its depth, 
a. Rostrum nearly equal to carapace; merits of last 

three legs with one spine. L, savins, n. sp. 

h. Rostrum little more than half length of carapace; 

moms of last three legs with SJ-3 spines . L. spinipes, n. sp. 


Limnooaridina rptiauius, n. »sp. (Plate XT. figs. 2 -8.) 

Description .—Body slender; sixth somite of abdomen a little 
shorter than the carapace, length move than two and a half l imes 
its depth. Rostrum (Plato XL Jig. 2) about equal to or a 
little shorter than antennular peduncle, two thirds as long as 
carapace, deeurved at base, then homontal or slightly recurved 
towards tip, teeth unarmed above for nearly half its 

length from tip. Antovo-lateral spine of carapace set well back 
from, front edge. Antennular peduncle reaching to external 
tooth of antennal scale. Distal edge of scale (Plate XL fig. R) 
projecting beyond external tooth. Third nmxilliped extending 
to end of second segment of antennular peduncle, exopod not- 
longer than ischium, terminal segment slender but si little shorter 
than preceding segment. First perinopods (Plate. XI, Jig. 4) 
reaching to tip of third maxillipeds, breadth of carpus two-thirds 
of' its length, chela about three times as long as carpus, palmar 
portion less than one-fifth of length of fingers, ’ Second permopods 
(Plate XI. fig. 5) reaching a little beyond first, breadth of carpus 
little more than two-fifths of its length; chela a little more 
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than twice as long as the carpus, palmar portion about one-fifth 
of length of fingers. Fingers of both chela) slightly spoon-shaped, 
bearing along the whole length of their opposed edges on the 
outer and inner sides a single row of very long flexible set® 
regularly arranged; eacli seta has a double series of rather 
widely-spaced barbs. Last three pairs of perieopods not differing 
greatly in length, third pair not reaching tip of third maxillipeds; 
daetylus of third and fourth pairs (Plate XI. fig. 6) more than 
half the length of propodus, with 14 spines; that of the fifth 
pair (Plate XL fig. 7) nearly two-thirds of length of propodus, 
with 26 spines. Telson (Plate XI. fig. 8) three-fifths of length 
of sixth abdominal somite. Outer plate of uropods longer than 
inner. 

Total length, $ , 13*8 mm. Eggs *3 x *18 mm. 

Remarks ,—This species is distinguished from all the Atyidse 
hitherto described by the remarkable and beautiful armature of 
its cliela?. The set® with which the fingers are furnished, instead 
of forming apical tufts as in other Atyidse, diverge from the 
outer and inner edges of each finger. As far as can be seen in 
the preserved specimens, these set® entirely prevent the fingers 
from being brought together, so that the chelae cannot be used 
for seizing objects in the ordinary way. On the other hand, each 
cliela. forms a kind of double casting-net, no doubt very efficient 
in the capture of minute living prey. The great length of the 
daetylus of the posterior legs is also a characteristic feature. In 
the structure of the mouth-parts and in the branchial formula 
the species shows no important differences from the other members 
of the genus. 

Occurrence. —Mbete, l.x.04. a Taken in shrimp-net, shore- 
wading.” Among 17 specimens there are only three females, one 
of which carries eggs. 

Limnocaridina parvula, ii. sp. (Plate XI. figs. 9-14.) 

Description ,—Body very slender; sixth somite of abdomen as 
long as the carapace, three times as long as deep. Rostrum 
(Plato XL fig, 9) very short, less than half as long as first 
segment of antemmlar peduncle, expanded horizontally at the 
base; tooth Antero-lateral spine of carapace set more 

than twice its own length from front edge. Antennukr peduncle 
reaching well beyond external tooth of antennal scale. Distal 
edge of scale projecting beyond external tooth. Third maxilliped 
extending to end of first segment of antemmlar peduncle, exopod 
longer than ischium, terminal segment shorter than preceding 
segment. First permopods (Plate XI. fig. 10) reaching to end 
of penultimate segment of third maxillipeds, breadth of carpus 
less than two-thirds of its length; chela about three times as long 
as carpus, palmar portion about one-seventh of length of fingers. 
Second peneopods (Plate XI. fig. 11) reaching a little beyond 
first, breadth of carpus little more than half its length, chela 
two and a half times as long as carpus, palmar portion about 
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Limnooaribina latipks, sp. n. (Plate XII. figs. 23-29.) 

.Description* —Body slender; sixth somite of abdomen a little 
longer than carapace, length two and a half times its depth, 
.Rostrum (Plate XII. lig. 23) less than one-third of length of 
carapace, much shorter than first segment of antcmrular peduncle, 
horizontal, teeth 1 “Antero-lateral spine of carapace sit. a 
little way back from front edge. Antennnlar peduncle reaching 
to external tooth of antennal scale. Distal edge of scale (Hate 
. XII. fig. 24) projecting beyond external tooth. Third ma/xilliped 
hardly extending beyond first segment of antonmilar peduncle, 
terminal segment two-thirds the length of preceding segment. 
First peneopods (Plate XII. fig. 25) "hardly reaching middle of 
penultimate segment of third maxilhped, breadth of carpus about 
one-half of its length; chela, one and a half times as long as 
carpus, two and, a half times as long as broad, palmar portion 
a little shorter than the fingers. Second perseopods (Plate XU. 
iig. 26) reaching a, little beyond first, breadth of carpus less than 
one-third of its length, chela a, little longer than the carpus, four 
times us long as broad, palmar portion a little shorter than 
lingers. Last three pairs of poneopods stout, third pair extending 
well beyond tip of third maxillipeds, fifth pair hardly reaching 
beyond base of penultimate segment of same. Menus and carpus 
of last three pairs each with a, single spine; dactyl us very short 
and broad, that of fourth pair (Plate XII. fig. 27) about one 
and a half times as long as broad, and one-fourth of length 
of propodus, armed with nine large spines; that of fifth pair 
(Plate XII. fig. 28) hardly twice as long as broad, a little more 
than one-fourth of length of propodus, with ten spines. Telson 
(Plate XXL fig. 29) little more than half the length of sixth 
abdominal somite. Outer plate of uropods a. little* longer than 
inner* 

Total length 9*7 mm. Eggs *25 x *16 mm. 

Remarks .—This small species is easily distinguished from the 
other members of the genus by its very short' rostrum, and by 
the short and broad dactyl! of the posterior peimopods. The 
spines of the dactyl! are unusually large, and do not dillbr in size 
in the two sexes. According to Dr. (Junningtmds notes, the 
colour of tins species in life was “ greenish, with red and yellow 
spots.” 

Occurrence.- .Mbete, 29.ix.04. “ Shallow water m >umgst rocks.” 

Two specimens. 

Near mouth of Lofu, G.x.04. “ Taken on rocks, shallow water.” 

Pour females and eight males. 

Kalambo, 4,xi.04. “ Tow-netting, 8.20 p.m.” One specimen* 

Ternbwi, 2.1.05* u Taken on rocks, shallow water,” Five 
specimens 


Limnooaridina socius, sp. n. (Plate XII. figs. 30-37.) 
'Description .—Body stout; sixth somite of abdomen less than 
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two-thirds of length of carapace, length about one and a half 
times its depth. Rostrum (Plate XII. fig. 30) a little longer than 
antennular peduncle, equal to or a little shorter than carapace, 

nearly horizontal, teeth “-qzy™, those of dorsal edge rather long 
and. slender, unarmed above for less than one-third of its length. 
Antero-1 ateral spine of carapace set close to front edge. Anten- 
nular peduncle distinctly shorter than antennal scale. Distal 
edge of scale (Plate Xll.'fig. 31) not projecting as far as the long 
external tooth. Third maxillipeds extending to end of second 
segment of antennular peduncle, terminal segment shorter than 
preceding. First peneopods (Plate XII. fig. 32) short and rather 
stout, not extending beyond middle of first segment of antennular 
peduncle, breadth of carpus about three-fifths of its length; chela 
about one and a half times as long as the carpus, about two and a 
half times as long as broad, palmar portion one and a half times 
as long as the fingers. Second perasopods (Plate XII. fig. 33) 
hardly reaching to end of first segment of antennular peduncle, 
breadth of carpus less than one-quarter of its length; chela little 
longer than carpus, more than four times as long as broad, palmar 
portion about equal to fingers. Third peneopods reaching beyond, 
fifth pair falling considerably short of tip of third maxillipeds. 
Merits and carpus of last three pairs each with a single spine; 
daetyhis a little less than one-quarter of length of propodus, that 
of fourth (Plate XII. fig. 34) with seven, that of fifth (Plate XII. 
fig. 36) with thirteen spines. Telson (Plate XII. fig. 37) a little 
shorter than sixth abdominal somite. Outer plate of uropods 
shorter than inner. 

Total length 12 mm. Eggs *26 X *17 mm. 

Remarks .—-This species was twice found in company with 
L. spinipes, which it resembles in the rather short stout body, in 
the position of the antero-lateral spine close to the front edge of 
the carapace, and in having the outer plate of the uropods shorter 
than the inner. It differs in the shorter rostrum, in the .short 
fingers of the first chehe, and in the presence of only one spine 011 
the merus of the posterior legs. In the male, the spines on the 
dactyli of the third and fourth peneopods are somewhat stronger 
than in the female (Plate XII. fig. 35). 

Oammnce. —Niamkolo Harbour, 7.ix.04. “ Dredged in about 

3 fathoms among shells.” Many specimens. 

Utinta, 5.xii.04. “ Dredged in about 10 fathoms among shells.” 

One specimen. 

Klmndo, l.xii.04. “ Taken in about 8 fathoms of water, 

among* shells.” One specimen. 

Limn oeARiDiNA spinipes, sp. n. (Plate XIII. figs. 38-44.) 

Description .—Body stout; sixth somite of abdomen less than 
two-thirds of length of carapace, length about one and a half 
times its depth. Rostrum (Plate XIII. fig. 38) reaching to end 
of second segment of antennular peduncle, one-half to nearly two 

14* 
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thirds of length of carapace, horizontal, teeth unarmed 

above for one-fourth of its length. Antero-lateral spine of cara¬ 
pace small, set close to front edge. Antennular peduncle a little 
shorter than antennal scale. Distal edge of scale (Plate XIII, 
fig. 39) not projecting so far as the external tooth. Third maxilli- 
peds not reaching to end of second segment of antennular peduncle, 
terminal segment a little shorter than preceding. First perseopods 
(Plate XIII. fig. 40) short and stout, not reaching middle of first 
segment of antennular peduncle, breadth of carpus about two- 
fifths of its length; chela, one and a lmlf times as long as carpus, 
two and a half times as long as broad, palmar portion slightly 
shorter than fingers. Second perceopods (Plate XIII. fig. 41) not 
reaching end of first segment of antennular peduncle, breadth of 
carpus one-fifth of its length; chela- equal to carpus, about four 
times as long as broad, palmar portion little more than half of 
length of fingers. Third peiteopods reaching well beyond, fifth 
pair falling short of tip of third maxillipeds. Merus of last three 
pairs with two, sometimes three, spines on distal part of the lower 
margin, carpus with two spines side by side. Dactylus in each 
case a little less than one-tim'd of length of propod us, that of 
third pair (Plate XIII. fig. 42) with five, that of fifth (Plate XIII. 
fig. 43) with twelve spines. Telson (Plate XIII. fig. 44) a little 
shorter than sixth abdominal somite. Outer plate of uropods a 
little shorter than inner. 

Total length 7 mm. Eggs *25 x ‘15 mm. 

Remark s.—This species resembles the preceding very closely, 
but the distinguishing characters are constant in all the specimens 
examined. 

Occurrence .—Niamkolo Harbour, 7.ix.04. “Dredged in about 
3 fathoms, among shells.” Two specimens. 

Kirando, l.xii.04. u Taken in about 8 fathoms of water, 
among shells.” Many specimens. 

Utinta, 6.xii.04. 6i Dredged in about 15 fathoms among shells.” 
Twelve specimens. 

Genus Oaridella, gen. nov. 

Peimopods without exopods; carpus of first pair excavated 
distally, that of second pair not excavated; chela* of both pairs 
with a distinct palmar portion. Epipods on the first three pairs 
of perreopods. No pleurobranchia on the last thoracic somite. 

Type, 0. cunnwgtoni , sp. n. 

This new genus is intermediate to some extent between Garidhm 
find Lhnnocanclma . It resembles the former in the general 
structure of the mouth-parts, in the presence of an outer plate 
on the first maxilla and of a minute epipod on the first maxilliped. 
It approaches Limnocaridina in the reduction of the branchial 
system and especially in the absence of the posterior pleuro¬ 
branchia, while several of the gills in the anterior part of the 
branchial chamber are also absent or reduced to small vestiges, 
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It is extremely difficult to determine exactly the number of gills 
in species so small as those described below; and the following 
formula,, for 0 , cunningtoni is given with the reservation that 
some minute vestiges of gills may have been overlooked. The 
absence of the posterior pleurobranchia, however, as well as the 
absence of an epipod from the penultimate legs, are characters 
which it is comparatively easy to demonstrate and which seem to 
justify the establishment of the new genus. 


Branchial formula of Ganliella cunningtoni . 



mxp. 1 

mxp. 2 

mxp. 3 

per. 1 per. 2 

per. 3 

per. 4* 

per. 5 

PlcurobmuckitB . 

0 

0 

0 

1 1 

1 

1 

0 

Arthrobranehico . 

0 

0 

1*. 

0 0 

0 

0 

0 

PodobrancliiiB. 

ep. 

ep. 

ep. 

ep. ! ep. ; 

1 I 

ep. 

0 

0 


In the case of C. cunningtoni , the large and peculiar first pair 
of chelae and the unarmed dactyli of the third and fourth pairs of 
legs are striking features. They are not shared by 0 . minutct , but 
owing to the small size of this species and the fact that only one 
adult specimen was found it has not been possible to make a 
complete examination of its characters, and it may yet prove to 
belong to a distinct genus. 

Oaridella cunningtoni, n. sp. (Plate XIII. figs. 45~52») 

Description .—-Rostrum (Plate XIII. fig. 45) reaching nearly to 
end of second segment of antennular peduncle, less than half 

length of carapace, slightly defiexed, teeth ' X_ 5 ~. Antennular 
peduncle (Plate XIII. fig. 46) reaching to end of antennal scale, 
second and third segments longer than broad, external spine of 
first segment reaching to end of segment, distal spine reaching to 
middle of succeeding segment. Distal edge of antennal scale 
(Plate XI.LI. fig. 47) hardly projecting beyond external tooth. 
Third maxilliped not extending to end of antennular peduncle. 
First peimopods (Plate XIII. fig. 48) very stout, reaching to about 
end of penultimate segment of third maxillipeds; merus produced 
as a blunt tooth above articulation of carpus; carpus less than 
twice as long m broad, distinctly excavated distally; chela more 
than one and a half times as long as carpus and much broader, 
less than two and a half times as long as broad; fingers a little 
shorter than the palm, gaping widely, a stout curved tooth at base 
of immovable finger fitting into a notch at base of dactylus, apical 
brushes scanty and short. Second pemeopods (Plate XIII. fig. 49) 
slender, extending beyond tip of third maxillipeds ; carpus about 
seven times as long as broad; chela shorter than carpus, nearly 
four times as long as broad, fingers one and a half times as long 
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as the palm, a small tooth at base of immovable finger. Third 
perieopocls a little stouter than fourth (Plate XIII. fig’. 50); memos 
in both vith three spines below; propodus about three and a half 
times as long as dactylus, which is unarmed except for the 
terminal spine. Dactylus of fifth pair (Plate XIII. fig. 51) one- 
third of length of propodus, with a comb of about 37 slender spines 
besides the stout terminal spine. _ TeLson (Plate XIII. fig. 52) 
equal to sixth abdominal somite. Outer plate of uropods slightly 
shorter than inner, with a transverse row of about fourteen 
spines. 

Total length 9 mm. Eggs *45 x *62 mm. 

Be.r>iarks This species is at once distinguished from all other 
Atvidee known to me by the structure of the first pair of chelae. 
In the absence of spines other than the apical one on the dactyl i 
of the third and fourth pairs of legs, it resembles the species 
described above as Lwwocariclinci j 'parvirfa . 

Occurrence . —ivula, 19.2U.Q4. ‘* Taken on rocks, shallow water.” 

One specimen. 

Kirando, l.xii,04. “ Taken in about 8 fathoms of water among 

shells.” Six specimens. 

Utinta, 6.xii.04. “ Dredged in about 15 fathoms, among 

shells.” Many specimens. 

Caridella minuta, sp. n. (Plate XIII. figs. 53-56.) 

Description .—Rostrum (Plate XIII. fig. 53) hardly reaching 
beyond first segment of antennular peduncle, about one-quarter 
of length of carapace, straight, teeth ~. Antennular peduncle 
not reaching to end of antennal scale, second and third segments 
broader than long, external spine of first segment not reaching end 
of segment, no distinct distal spine. Distal edge of antennal 
scale projecting beyond external tooth. Third maxillipecl extoifil¬ 
ing beyond antennular peduncle. First peraiopods (Plate XIII. 
fig. 54) very short and stout; carpus broader than long, strongly 
excavated disfcallv; chela nearly three times as long as carpus and 
a little broader, about twice as long as broad ; fingers two-thirds 
as long as the palm, slightly gaping: no tooth at base of immov¬ 
able finger. Second perieopods (Plate XIII. fig. 55) more slender; 
carpus twice as long as broad; chela one and a. half times as long 
as carpus, fingers a little longer than palm. Last three pairs of 
perseopcds (Plate XIII. fig. 56) similar and rather stout; dactyl us 
at least one-third of length of propodus, and little more than 
twice as long as broad, with eight strong spines of •which the 
second, not the terminal one, is the largest. Tel son equal to sixth 
abdominal somite. Outer plate of uropods slightly shorter than 
inner, with a transverse row of four spines. 

Total length 4 mm. Eggs *22 x 15 nun. 

Remarks.— Owing to the very small size of this species, it is 
extremely difficult to determine "its exact branchial formula, but 
I have satisfied myself that it has no pleurobranch on the 
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last thoracic somite and that the epipods extend to the third 
perseopods. On these grounds I refer it provisionally to the 
genus Carklella. From the preceding species it is distinguished 
by the characters of the first peiveopods and the well-armed dactyl! 
of the third and fourth. 

Occurrence. —Near mouth of Lofu, 6.X.04. “ Taken on rocks, 

shallow water. Colour yellowish, with red spots; eggs green.” 
One specimen, ovigerous. 

Ivarema, 12.xii.04. “ Tow-netting, surface, 8.30 pan,” Six 

immature specimens. 

Genus At yell a, gen. nov. 

Peneopods without exopods; carpus of first and second pairs 
excavated distally; chehe without any distinct palmar portion. 
Epipods on the first three pairs of permopocls. No pleurobranchie, 
on the last thoracic somite. 

Type, A. hrevirostris , sp. n. 

This genus bears the same relation to Cariclella that Alya bears 
to Ganelina, differing in having the carpus of the second perseopods 
excavated and the palmar portion of the chehe obsolete. Perhaps 
the comparison should be with Ortmannia (.Atyoida) rather than 
with Alya , for the two lingers of the chehe, the propod us and 
the dactylus, are not exactly alike, though the articulation 
between them is practically in a straight line with their opposed 
edges. In any case, the new genus is distinguished from both of 
those just mentioned by the reduced number of the branchhe. 
In Ortmannia potimirhn , the only species, so far as I know, which 
resembles the present genus in having no epipods on the penul¬ 
timate paii* of legs, Fritz Muller states that there a,re seven gills 
on each side, one above each of the five thoracic legs, one above 
the external inaxilliped, and a very small one on the second 
maxilliped (Arch. Mus. Bio de Janeiro, viii. p. 166, 1892). The 
branchial formula for Atyella is the same as that given above for 
Cmridella . 

Referring to a- bottle containing both the species described 
below, Dr. (Juxmington notes that the specimens were “red in the 
dark, changing to light violet in the light; with red-brown seta* 
on the chehe.” Fritz Muller has described changes of colour 
in OrtMannia (Atyoida) pothnirvm (t. a. p, 155, also Kosmos 
(Stuttgart), Jalirg. iv. Ed. viii. p. 472, 1881). 

Atyella brevirostris, sp. n. (Plate XIV. figs. 57-64.) 

Description. —Rostrum (Plate XIV. fig. 57) generally less than 
one-third of length of carapace, reaching just beyond end of first 
segment of antennular peduncle or nearly to end of second, 
slightly decurved, teeth those on upper edge extending 

nearly to tip. Antennular peduncle (Plate XIV. fig. 58) a little 
shorter than antennal scale; first segment equal to second and 
third together, external spine of first not reaching end of segment 
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distal spine reaching middle of second segment. Antennal scale 
(Plate XIY. fig. 59) little more than half length of carapace, ex¬ 
ternal spine not reaching beyond distal margin. Third maxihipeds 
reaching a little beyond tip of antennal scale, terminal segment 
a little longer than preceding. First and second pevmopods not 
dissimilar in shape and size”; first pair (Plate XIY. fig. 60) hardly 
extending beyond penultimate segment of third maxihipeds. 
Carpus of first pair nearly three quarters as broad, as long, less 
than half length of chela; that of second pair (Plate XIY. fig. 61) 
hardly longer than broad, about two-fifths of length of chela. 
Third perseopods (Plate XIY. fig. 62) stouter than the following ; 
merus with four spines on distal half of lower edge; propodns 
more than half as long as merus; daetylus, including terminal 
spine, a. little more than one-fifth of propodns, with three spines 
on its lower edge. Fifth peneopods (Plate XIY. fig. 63) with 
propodns longer than merus; daetylus, including terminal spine, 
about one-fourth of propodus, with about 43 spines on lower 
edge. 

Total length, female (not ovigerous) 13*5 mm. 

Occurrence ,—Mbete, l.x.04. “Taken on rocks, shallow water.” 
Many specimens. 

Xear mouth of Lofu, 6.X.04. “ Taken on rocks, shallow 

water.” Many specimens. 

Kala, 19.xi.04. “Taken on rocks, shallow water.” One 
specimen. 

A very small specimen taken in a rock-pool at Kasakalawe, 
4.viii.04, is referred with some doubt to this species. 

Atyella lgngirostris, sp. ii. (Plate XIY. figs. 65-72.) 

Description .—Rostrum (Plate XIY. fig. 65) about five-sixths 
of length of carapace, equal to or a little longer than antennular 
peduncle, nearly horizontal, teeth i ' )+1 ^ 11 , unarmed above and 
below for one-third of its length from tip, teeth on upper edge 
becoming long and slender anteriorly. Antennular peduncle 
(Plate XIY. fig. 66) a little longer than antennal scale, first seg¬ 
ment less than second and third together, external spine of first 
reaching beyond end of segment, distal spine reaching to end of 
second segment. Antennal scale (Plate XIY. fig. 67) about three- 
fourths of length of carapace, external spine hardly reaching 
beyond distal margin. Third xnaxlllipeds not quite reaching tip 
of antennal scale, terminal segment equal to or a, little longer 
than preceding. First and second peneopods similar to those of 
A. brmrostris; carpus of first pair (Plate XIY. fig. 68) five-eighths 
as broad as long, about half length of chela; that of second pair 
(Plate XIY. fig. 69) nearly three-quarters as broad as long, less 
than half as long as chela. Third peweopods (Plate XIY. fig. 70) 
considerably stouter than the following; merus with five stout 
spines, of which the first is one-third of length of segment from 
its proximal end; propodus less than two-thirds of length of 
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merits; dactyl us, including terminal spine, about one-fifth of 
propodus, with two spines on lower edge. Fifth peraopocls 
(Plate XIY. fig. 71) with propodus longer than merits ; dactylus, 
including terminal spine, one-fifth of propodus, with about 26 
spines on lower edge. 

Total length, female (not ovigerous) 15 mm. 

Remarks .—This species is very similar to the preceding, but 
appears to be sufficiently distinguished by the longer rostrum, the 
longer spines on first segment of antennular peduncle, and the 
smaller number of spines on dactylus of last peraopods. 

Occurrence. —Mbete, 1.x.04. “ Taken on rocks, shallow water.” 

Two specimens. 

Ivala, 19.xi.04. “Taken on rocks, shallow water.” Two 
specimens. 

‘ iii. General Remarks. 

Bo far as the Macrurous Crustacea are concerned, the chief 
result of Dr. OunningtoiTs Expedition has been to render still 
more striking the great richness and peculiar character of the 
fauna of Tanganyika as compared with that of the other lakes of 
Central Africa. While Nyasa and Victoria Nyanza have yielded 
only a single species which, with its varieties, iias an enormously 
wide geographical range from the Nile (and perhaps Algiers) to 
Natal on the south, and to Queensland and New Caledonia on 
the east, every one of the twelve species found in Tanganyika is, 
so far as we yet know, peculiar to that lake. Of these, Palcmion 
moorei belongs to a genus having a very -wide distribution in the 
fresh-waters of tropical regions; but while a number of species 
are known from East and West Africa., P. moorei is the only one 
yet found in the region of the great lakes. Apart from its very 
small size, the species does not present any very unusual or striking 
characters, and it is therefore impossible to attach any great 
importance, from the point of view of zoogeography, to its 
supposed affinities with other species. It may be noted, however, 
that all the species with which it is found possible to compare it 
closely are inhabitants of the East African and Oriental regions, 
and that the species from the Nile, while undoubtedly distinct, 
does not differ in such a way as to exclude the possibility of 
phyl(>genetic coimection. 

With the remaining eleven species, belonging to the Atyidie, 
the case is very different. They represent three genera which, so 
far as is yet known, are peculiar to Tanganyika, and which differ 
from all the other genera of the family in having a smaller number 
of branchhe. Whether this single common character indicates a 
phyletie connection between the three genera is doubtful. The 
resemblances between Limnocaridina and Caridina, , and between 
Aiydla and Atya or Ortmannia , would suggest that the reduction 
of the gills had taken place independently in the two cases. At 
the same time, Bouvieffs very interesting discovery (C. R. Acad. 
ScL cxxxviii. p. 446,1904, and Bull Sci. France et Belgique, xxxix. 
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pp. 57-134, 1905) that certain species occasionally present 
Ci mutations ” leading at a single step from Ganelina to Ortmcmnia 
and from Ortmcmnia to Atya, must be borne in mind as suggesting 
the possibility that the Atyct -like characters of Atyella may have 
arisen independently .in the Tanganyika forms. In any case, 
there can be no doubt that the Atykke of Tanganyika rank among 
the most highly specialised members of tlie family and are far 
removed from such primitive forms as Xiphocaris and Atyaepliyra. 

’When describing the two species of Prawns discovered by 
Mr. Moore in Tanganyika., I pointed out (Proc. Zool. Soc. 1899, 
p. 711) that they threw- no light on the general question of the 
origin of the Tanganyika fauna, inasmuch as they belong to groups 
which are characteristically inhabitants of fresh-water. Since 
then, in his book on { The Tanganyika Problem ’ mid elsewhere, 
Mr. Moore has claimed that the prawns belong to the relict,” 
or as lie terms it u halolimuic,” section of the fauna of that lake. 
He believes that the members of this section are distinguished by 
special resemblances to marine forms and by generally primitive 
characters. He supposes that they represent the descendants of 
marine species which reached their present habitat not later than 
the Jurassic epoch, when the present site of the lake urns occupied 
by an aim of the sea. 

It is necessary, therefore, to state definitely that there is not 
the smallest ground for supposing that the Macmrous Crustacea 
of Tanganyika have had such an origin. The groups to which 
they belong, the genus Palctmon and the family Atyiday are 
widely distributed in the fresh-waters of tropical regions, and 
the fact that representatives of both occur in Tanganyika is, in 
itself, no more surprising than the fact that representatives of 
both occur in the Upper Nile. Kor is it the case that the 
Tanganyikan species present such primitive characters as would 
bring them closer to the hypothetical marine stocks from which 
these groups have arisen. As regards the Afcyidm, at all events, 
the reverse is the case, for the Tanganyikan genera .are in some 
respects the most specialised members of the family. What does 
distinguish the Macruran fauna of Tanganyika is the great 
number of species found within a limited and continuous area, f 
and their distinctness, so far as we knew, from all the species 
inhabiting adjacent regions. The explanation of these peculiarities 
is a very difficult problem and one which cannot be profitably 
considered apart from the similar problems presented by the other 
elements of the Tanganyikan fauna. For the present, however, 


* In stating (l. c.) that the genus Caridina was not known to occur in West 
Africa, I overlooked Hilgendorfs description (SB. Ges. naturf. Frrnule Berlin 
IS93, p. 158} of a species from Togoland. Bouvier has since recorded a variety ot 
the same species from the interior of the French Congo and from the neighbourhood 
of Lake I chad. 

f It has lately been suggested by Dr. E. Sarasin (C. B. Congres Internat. Zool 
Berne, 1904 (190o) p. 151) that the peculiar richness in Decapod Crustacea which 
distinguishes the fresh-waters of Celebes may bo directly correlated with the poverty 
of the hsh-fauna of that island. It is plain that this explanation cannot be applied 
to the case of Tanganyika, where the fish-fauna is remarkably rich. 
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the characters of the Macruiu seem to me to point in the direction 
of some such explanation as that which has been suggested by 
Mr. Boulengev in the case of the fishes, namely, that the forms 
now inhabiting the lake are the result of divergent evolution and 
specialisation during a very long period while t'he lake was quite 
isolated. 


EXPLANATION OE PLATES XI.-XIV. 


Piute XL 

Fig. 1. PaUeman moor cl (p. 188), second perieopod of female. Total length of body 
27 mill. la. Portion of same, further enlarged. 

Limnocaridina retiarius (p. 192), female. Cephalothorax from the side. 


3. 

3J 

55 

female. Antennal scale. 

4. 

„ 

55 

„ Perieopod of first pair. 

5. 

55 

,, 

„ Perieopod of second pair. 

6. 

55 

55 

„ Pcnoopod of fourth pair. 6 a. Dactylus 


of same, further enlarged. 

7. „ „ „ Perieopod of fifth pair. 7 a, Dactylus' of 

, same, further enlarged. 7 b. Spines of 

dactylus. 

S. „ „ „ Tail-fan. 

9. Limnocaridina pavmla (p. 193), female. Cephalothorax from the side, 

10. „ „ female. Perieopod of first pair. 

11. „ „ „ Perieopod of second pair. 

12. „ „ „ Perieopod of fourth pair. 12 a. Dactylus 

of same, further enlarged. 

13. „ „ „ Perieopod of fifth pair. 13 a. Dactylus 

of same, further enlarged. 

XL „ „ „ Tail-fan. 


Fig. 13. 
10 . 

17. 

18. 

19. 

20 . 

21 . 


23. 

24. 
23. 
20 . 
27. 


29. 

80. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 


Plate XIL 

Limnocaridina similis (p. 105), female. Cephalothorax from the side. 

„ „ female. Antennal scale. 

„ „ „ Perieopod of first pair. 

„ „ „ Perieopod of second pair. 

„ „ „ Perieopod of third pair, dactylus. 

„ „ „ Perieopod of fifth pair. 20 a. Dactylus 

of same, further enlarged. 

„ „ male. Perieopod of third pair. 21a. Dactylus 

of same, further enlarged. 

„ „ female. Tail-fan. 

Limnocaridina httipcs (p. 196), female. Cephalothorax from the side. 

„ „ female. Antennal scale. 

,, „ „ Perieopod of first pair. 

„ „ „ Perieopod of second pair. 

„ „ „ Perieopod of fourth pair. 27 a, Dactylus 

of same, further enlarged. 

„ „ „ Perieopod of fifth pair. 28 a. Dactylus 

of same, further enlarged. 

„ „ „ Tail-fan. 

Limnocaridina socius (p, 196), female. Cephalothorax from the side. 

„ „ female. Antennal scale. 

„ „ „ Perieopod of first pair. 

„ „ „ Perieopod of second pair. 

„ „ „ Perieopod of fourth pair. 34 a. Dactylus 

of same, further enlarged. 

„ „ male (smaller specimen). Dactylus of fourth penco- 

pod. 

„ „ female. Perieopod of fifth pair. 30 a, Dactylus of 

same, further enlarged. 

,, „ „ Tail-fan. 
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Plate XIII. 

Fig;. #8. TJmnocarldina splnlpes (p. 107), female. Oephalothorax from the side. 

39. „ ,, female. Antennal scale. 

40. Perasopod of first pair. 

1-1. „ Peneopod of second pair. 

42. „ ,, • Peneopod of third pair. 42 a. Dactylus 

of same, further enlarged. 

48. ,. „ ,, Peneopod of fifth pair. 43 a, Dactylus 

of same, further enlarged. 

44. „ „ n Tail-fan. 

45. Car hi ell a cunningtoni (p. 199), female. Oephalothorax from the side. 

45 a. An egg*, drawn to same scale. 

46. ,, female. Peduncle of antennule. 

47. „ „ ,, Antennal scale. 

48. „ „ Peneopod of first pair. 

4*y, „ gjp Peneopod of second pair. 

50. „ .. Peneopod of fourth pair, terminal part. 

50 a. Dactylus, further enlarged. 

51. „ „ Peneopod of fifth pair, terminal part. 

52. „ „ Tail-fan. 

58. Car'hklla m hint a (p. 200), female. Oephalothorax, from the side. 

5 k ,, ., female. Peraiojiod of first pair. 

•55. .„ „ „ Peneopod pf second pair. 

56. Peneopod of fifth pair. 50 a. Dactylus, further 

enlarged. 


Plate XIV. 

Fig. 57. AtgeV.a hremrostris (p. 201), female. Oephalothorax, from the side. 

58. „ „ female. Peduncle of antennule. 

59. „ „ „ Antennal scale. 

00. „ „ Persopod of first pair. 

61. ,, „ ,, Peneopod of second pair. 

62, „ „ „ Peneopod of third pair. 62 a. Dactylus of 

same, further enlarged. 

63, ,, Peneopod of fifth pair. 63 a, Dactylus of 

same, further enlarged. 

64. „ ,, Tail-fan. 

05. Atgella longirosfris (p. 202), female. Oephalothorax from the side, 

06. „ ,, female. Peduncle of antennule. 

07. „ „ „ Antennal scale. 

08. ,, „ „ Peneopod of first pair. 

09. n ,, Peneopod of second pair, 

70. „ Peneopod of third pair. 70 a. Dactylus of 

same, further enlarged. 

71. ,, ., „ Peneopod of fifth pair. 71 a. Dactylus of 

same, further enlarged. 

72. 9 . ,. Tail-fan. 


3. Zoological Results of the Third Tanganyika Expedition, 
conducted by Dr. W. A. Cumiington, 1904-1905.— 
Report on the OKgochaeta. By Frank E. Bbddard, 
F.B.S., Prosector to the Society. 

[Received February 12, 1900.] 

The Oligocheeta brought back by Dr. Cunning-ton from Lake 
Tanganyika, and which have been submitted to me for study, 
belong to four new species, which I name Ocnerodrilus (. Ilyogenia ) 
cunningtoni , Alluroides iemgam/ikee , Metschaina ianganyikee, and 
Stuhlmannia inermis. Of these the, first two are types which are 
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among those Gligoelueta lying on the border-line between the 
purely aquatic forms, like the Lumbrieulhke, and the purely 
terrestrial earthworms, such as Lmnbricus. Both these species 
have been obtained either from the depths of the lake or from 
the.roots of plants growing on its margin. The two remaining 
species are Eudriline genera., like the majority of Ethiopian 
terrestrial Oligoclurta; and, like the earthworms of Tropical 
Africa generally, they are semiaquatic in habit, dwelling in very 
wet places not far from the shores of the lake. 

Stnlxlmaimia inermis, sp. n. 

A number of specimens of a worm dug up in the close neigh¬ 
bourhood of the shores of the lake from sandy mud seem to uie to 
belong to an imclescribed species of the genus *StuMnumnia . 

The salient character of this species, viz., the occasional absence 
or, if present, feeble development of penial seta?, has suggested its 
name. At the same time none of the considerable number of 
examples collected by Dr. Ounnington is fully mature; so that it 
is conceivable that the penial seta? are as yet undeveloped. Never¬ 
theless this view seems to me to be unlikely. The penial seta? are 
often visible in earthworms when other parts of the sexual organs 
are in a comparatively undeveloped state. On the latter view 
therefore I venture to regard the species as new, for it seems 
hardly likely that of three individuals selected at random for 
anatomical study the penial seta? should he fortuitously absent or 
lost in the course of the dissection or the preparation of micro¬ 
scopic sections. In one specimen, however, they were present, but 
feebly developed. They are hollow in transverse section. 

The genus StuMnumnia is one of the most prevalent African 
genera of Eudrilicke, and the present species does not differ from 
the numerous examples of other species which 1 have had the 
opportunity of examining in the general outward appearance. It 
is a long thin worm of about the size of Stiddmmima rariahilk . 
The largest example measured 138 mm. All of the speci¬ 
mens were immature and showed neither clitelhmi nor a penis. 
The spernmtheeal and the atrial pores were, however, plain!}' 
visible and separable from • each other by their characters as well 
as, of course, by their position. The spermatheca! pore on the 
xiiith segment was on a raised protuberance. The atrial pore on the 
boundary-line of segments xvii./xviii. was a raised protuberance 
with a crater-like depression in the middle. The ventral seta? of 
the xviitli segment were missing, otherwise both pairs are present 
in the genital region as elsewhere. The oviducal pores are to the 
inside of the lateral pair of seta? on the xivth segment. The sets? 
are closely paired and upon the ventral surface of the body. 

The colour of the worms (in formol) is a dark bluish purple, 
so general a hue among earthworms and the Eudrilidse in par¬ 
ticular. 

The gizzard lies in segment v. The calciferous glands, which 
have the same rudimentary character as in other members of this 
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subfamily of the Eudrilkke (. Pareudrilacea )* * * § , extend from segment 
vi. to xii. inclusive. 

The septa which lie between segments v./xii. are very thick; 
those which divide the two following segments are moderately 
thick and are at least distinguishable by their size from those 
which follow. It is noteworthy that the septa which enclose 
segment xiii. approach each other very closely in the middle 
of the body in immature examples which I have examined in 
glycerine after dividing them longitudinally. This is not infre¬ 
quent in the ovarian segment of earthworms. 

Although the female reproductive organs were more or less 
fully developed in two out of the five examples whicli I studied of 
this species, I am not aide to give a complete account of their 
structure. There is, however, a median spermathecal sac which 
opens upon the thirteenth segment to the exterior. This is 
connected with an egg-conducting apparatus, as in other species of 
the genus. 

It is largely the asymmetry of the female generative apparatus 
which leads me to refer the present species to the genus 
Stiihlmannici ; though it is, of course, not this feature alone 
which has influenced me. There are obviously other points 
of similarity. In his account of both Siuhhnanma mriabilis and 
S. gracilis Michaelsen has not noticed the asymmetry f. In 
examples of a species which I regarded as belonging to that 
species t I commented upon the fact that the receptaculum 
ovoruin of one side of the body was rudimentary. In a more 
recent and more exhaustive account of the female reproductive 
system of the genus, and as I thought of the same species, viz. 
/S', variabilis , I described at length § the same series of facts. 
Still later I found || in a third species of the genus, viz. S. michael - 
sen% the same asymmetry. 

There is some discrepancy in the three accounts given by 
me of the asymmetry which possibly are not real discrepancies. 

I have described in some cases the left and in others the right 
side of the apparatus as partly rudimentary. In the species 
which forms the subject of the present communication there is no 
doubt that it is the light side which is fully developed and the 
left receptaculum ovorum which is rudimentary. This agrees 
with my account of Stuhlmannia michaelseni and with my earlier 
statement as to the matter contained in the “ Monograph.” If 
there is an error I am not now able to rectify it. But I can say 
positively that in Stulilmarmia bier mis I found the receptaculum 
to be rudimentary upon the left side of the body. The median 
spermathecal sac gives off a branch upon each side which passes 

* Eeddard, Quart. Jouni. Micr. Sci. vol. xxxvi., n. s. 

f “ Eesehreibung tier von Herr I)r. Fr. Stulilmann anf Sansibar and dem gegen- 
iiberUegenden Festbmde gcsammelten Terricolen/’ Jahrb. Harab, whs. Anst. ix. (1891), 
and “ Die Regenwiirmer Ost-Afribas/ 5 in Deutseh Ost-Afrika, Rd. iv. 

t A Monograph of the Order Qligochaeta (Oxford, 1895). 

§ “ On some Earthworms from British East Africa,” P. Z. S. 1901, vol. i. p. 351, 

[j “ On a new Genus and Two new Species, 1\ Z, S. 1903, vol. i. p. 212. 
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round the intestine; but whether the two unite above or not, 1 
am unable to say. The “bursa copulatrix,” or terminal chamber 
of the spermathecal sac which opens directly on to the exterior, 
may or may not communicate directly with the chamber containing 
the ovaries. I have no evidence of the communication if it exists. 
But in any case the sac in which the ovaries lie is different from 
what is to be found in S. variabilis*. 

In the present species of Stnhlmannia the entire bursa copu- 
latrix lies -within a large sac, which reaches from septum to septum 
of the xiiith segment and completely roofs in the bursa. In this sac 
attached to the front wall of the segment I have found one ovary. 
There is no question here as in S. variahilis of a small sac enclos¬ 
ing the ovary and communicating hy a slender duct with the 
spermathecal sac and its cimimoesophageal diverticula. For 
this reason I regard S. inermis as a distinct species from 
8. variabilis. 

Dr. Michaelsen’s recently described species Stuhhnannia 
mymmetrica t is apparently not to be confused with the present 
species, as indeed the different habitat would lead one to infer. 
That species has no penial setae at all. Considering that the 
specimens investigated by Dr. Miehaelsen ’were in a more advanced 
stage of sexual maturity than those of 8. inermis , penial setae, if 
present, would have been surely visible in some at least of the 
many specimens in Dr. Michaelsen’s hands. But there is, further¬ 
more, the important difference that the asymmetry in Dr. Michael- 
sen’s new species is carried to a greater extent than in that described 
here; for the oviduct, receptacidum, and ovary are entirely 
aborted on the left side of the body, the right hand efferent 
apparatus of the gonads alone remaining. This feature serves at 
once to differentiate the two species. Nor does there appear to 
be a sac surrounding the atrium of the spermatheca, and possibly 
derived from it, which contains the ovaries, as in the form which 
I name here Stuhhnannia inermis. 

Michaelsen’s species represents the last term in the series of 
species of Stuhhnannia in which asymmetry is developed. 

Metschaina tanganyikae, sp. n. 

I feel obliged to form a new species for some specimens of an 
earthworm on account of various characters to which I shall refer 
in the course of the following description. It seems to belong to 
Michaelsen’s recently instituted genus Metschaina. 

This species is much like the Stuhhnannia just described, and, 
like that worm, was found in wet sand close to Lake Tanganyika. 
Its dimensions are rather less than those of the largest Stuhh 
mannia inermis , but quite as great as some individuals of the 
latter species. It has, too, the same bluish colour. I have 
examined this worm almost entirely by means of longitudinal 

* Bee Beddard, P. Z. S. 1901, vol. i p. 354, fig. 87. 

f “Die Oligocliaeten Nordost-Afrikas,” Zool. JB. (Abfck, f. Syst.) 1903, p. 467. 
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sections. The external characters were partly observed by the 
aid of a lens upon the uninjured worm. The species possesses—• 
and this is quite unusual for an Eudrilid—dorsal pores. This 
peculiarity is, however, shared by Platydrilas , with which genus 
I cannot associate the present species. It is not mentioned in 
Meischaina suctoria. The setm are strictly paired, and do not 
appear to differ in size anywhere. The male and female pores, 
each of them single, were quite obvious upon segments xiii. and 
xvii. The clitellum was undeveloped. 

In the alimentary canal certain characters are to be noted 
which are useful in defining the species. The gizzard, as is so 
usually the case in the Eudrilidse, lies in segment v. There 
are no additional gizzards at the commencement of the intestine, 
such as occur, for example, in Lybiodrilus . The intestine begins 
in segment xvi., and the transition between (.esophagus and 
intestine is abrupt. The intestine is of greater calibre than the 
(esophagus. The development of the modified calciferous glands 
which characterise this section of the Eudrilidie is very great, 
and I believe greater than in any species where they have been 
described. I find that they extend from segment v. to segment 
xv. inclusive. As to their structure, they would appear "to be 
quite similar to those winch I described in some detail a few 
years back*. In the type species of this genus, the only one 
known, the calciferous glands are less extensive, ending as they 
do in segment xii. The anterior septa are much thickened. The 
first of this series is that separating segments v./vi. The last 
separates xiii./xiv. The last two of these septa are not so very 
strongly developed as those lying in front of them; but they are, 
nevertheless, distinguishable from those which follow. 

The last pair of hearts , as in the Eudrilid?© generally, but not 
apparently in M. suctoria f, lie in segment xi. It is, of course, bv 
means of the reproductive system that the genera of Endrilidm are 
mainly to be distinguished. And it is for these reasons that I refer 
this earthworm to the genus Metschaina, Opening on to segment 
xiii. is a single median spermathecal pouch. This pouch extends 
back as far as the fifteenth segment, and the last, bit of it has 
very thin walls, thus contrasting with the anterior thicker-walled 
portion. The pouch, as is generally the case, can really be 
separated into a terminal atrium which opens on to the exterior 
and the sac of thinner texture which follows upon this. This 
spermathecal sac seems to have no communication whatever 
with the rest of the female reproductive system. In this im¬ 
portant point the present genus resembles Eudriloides only amonv 
other allied Eudrilids. & 

# In of the spermathecal sac and attached to the front wall 
of segment xiii. lies the ovary or ovaries. I noted only one, A 
remarkable fact about this gonad, as compared with the ovaries 
of at least some other earthworms, is the fact that the ripe or 


# 

t 


“Oligocliieta of Eastern Tropical Africa,” Quart. J. Micr. Sci. loc, cit. 
Michaelsen, ZooL Jahrb, Abth. f, Syst, xviii. 1903, p. 405. 
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nearly ripe ova are not all to be found at or near the free edge 
of that gonad. I noted cells far on the way to become ripe ova 
at some distance in the interior of the gonad, and in front of 
these was a thick layer of germinal cells not far advanced along 
the same road. 

The oviducts , as in EudrUoicles also, open freely into the cavity 
of the xiiith segment. This, however, is a character also shared 
by Platydrilus . But the present genus (if it be rightly elevated 
to distinct generic rank) does not show the connection between the 
oviduct and tlie spermathecal sac which exists in Platydrilus *. 
The oviducal funnel is very extensive, more so than in a large 
number of Oligoohaeta. Tlie upper lip is very long, extending 
dorsally into actual contact with the dorsal blood-vessel as it 
traverses the septum. The lower lip of the funnel is pushed into 
and, as it were, tucked away into tlie receptaculum ovorum, which 
lies on the opposite side of the septum in segment xiv. 

The oviduct itself, instead of running a straight course to the 
oviducal pore in the xivth segment, projects forward into the 
cavity of segment xiii. as a loop enclosed in a continuous muscular 
sheath. This U-shaped region of the oviduct differs in no way in 
structure from the rest of the tube, which runs an approximately 
straight course. The oviduct, therefore, is like the sperm-duct of 
certain Eudrilids (e. g., Stuhlmamiia ), in that it passes through 
the septum xiii ./xiv. and, instead of opening into segment xiii. 
and facing forwards, turns back and for the most part at least 
fanes bank again into segment xiv. We have, however, to consider 
the long tract of cubical epithelium which lies along the anterior 
face of septum xiii./xiv., extending up to the level of tlie dorsal 
vessel. That this is continuous with the actual indipping of the 
funnel of the oviduct is without doubt. At the same time it 
seems possible to compare this tract of epithelium with the egg- 
eon ducting apparatus of other Eudrilids. It represents, as I 
think, potentially part of the egg-conducting apparatus (tlie so- 
called spermafcheca) of Euclrilus +. I have lately shown that the 
large sacs in that genus are a development of the septum dividing 
segments xiii./xiv., and that primitively the epithelium of the 
oviducal funnel is continuous with a layer of equally cubical 
epithelium which with the muscular wall behind it is evaginated 
into tlie xivth segment to form the sac in question. In early 
stages such as I studied it is not possible to draw a distinct line 
between oviducal funnel and the epithelium of this sac. An 
earlier stage still (which I did not find in Euclrilus) would be, I 
should imagine, a continuation of the epithelium over the septum 
without a trace of the evagination. This state of affairs is 
precisely what we have in the Eudrilid which forms the subject 
of the present remarks. I do not think, however, that it is a 
temporary stage, and that tlie ultimate product would be a sac or 
sacs like those of Euclrilus, and for the following reasons 

# Here I confirm Michaolsen, who queries the fact. 

f “ The Gonad of JEndrilm " P. Z. S. 1902, vol. ii. p. 89. 
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Firstly, Metschaina langam/ihe has a definite spermatheeal sac 
which I have already described ; secondly, the worms which 1 have 
examined are near to maturity, and not in the very young stages 
described by me in Eudrilus. Thirdly (perhaps), there is no trace 
of any sac involving the ovaries. This argument will be dear if 
the comparison be made with the developmental figures in my 
paper upon Eudrilus quoted. 

In comparing more exactly the female reproductive system of 
this genus with that of Eudrifoides, to which it obviously bears 
a closer likeness than to that of any other genus of Eudrilid, 
there are differences to he noted. In Eudriloides dnrbanensis , for 
example, the oviduct, although, as in the present species, it perforates 
the septum dividing segments xiii./xiv. twice, depending, therefore, 
as a loop into segment xiii., has no muscular sheath and is a delicate 
tube as in so many earthworms. In the present speciesthe oviduct! 
tube is thickly ensheathed with muscular fibres. The male organs 
furnish the principal reason which leads me to refer this worm to 
the genus Metschaina. There are, contrary to what is found in 
Eudriloides *, tiuo pair of testes, which lie, of course, in segments 
x. and xi. The funnels are opposite to them. The funnels face 
the opposite wall of the segments into which they open. There is 
no turning round and facing back into the segment behind such 
as occurs in several Eudrilid®. The sperm-ducts retain their in¬ 
dividuality, and after perforating the sheath of the atria on each 
side open into the csecal extremity of that gland. 

The two atria or spermiducal glands are quite separate, though 
opening by the same external pore. The penial seta of each side 
is long and runs obliquely through two segments. I am unable 
to describe its pattern, as I could not reproduce the whole of it 
from the sections. 

The sperm-sacs of this Eudrilid are, as is so often the case, 
attached to the front walls of segments xi. and xii. 

The above-given account of this species justifies me, as I think, 
in regarding it as a new species of Metschaina . I do not, how¬ 
ever, think it desirable to draw up a diagnosis for comparison 
with that given by Michaelsen for the other species of the genus, 
since I am unable to speak positively upon certain features 
of importance for systematic purposes. The principal points 
characterising the present species which 1 have ascertained 
appear to he the following'The calciferols glands are more 
numerous. There are dorsal pores present. * The actual form of 
the oviduct also is not as Michaelsen has described and figured it 
for Metschaina suctoria. 

Qcnerodrilus (Ilyogenia) cunniugtoni, sp. n, 

Of this species several examples were preserved. They were 

* It must be recalled, however, that occasionally two pairs of testes have been 
found in an apparent Eudriloides (cfi Beddard, Q. J, M. S, xxxvi., n. s. p. 213). 
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found u swarming in great numbers round roots of water-weeds 
in shallow water.” It will be obvious in the course of the 
following description that the worm is either rightly referred to 
'this genus and submenus or that it requires a new genus or 
subgenus for its reception on account of certain peculiarities 
which will be duly noted, 

A specimen which I have selected as the type (as regards 
external characters) measured 38 mm. in length and consisted of 
96 segments. The mlm appear of considerable length in proportion 
to the diameter of the body. They are of the usual shape, but 
distinctly bifid at the tip, though it often happens that the upper 
half of the cleft extremity is worn down and the seta thus appears 
to be merely hooked. I believe that the existence of uncinate 
seta; is new to this particular group of Oligochseta. 

The dltellmi is not very extensive, occupying as it does 
segments xiv.-xviii. and commencing or ending, as the case may 
be, towards the middle of each of these segments. The clitellum 
is saddle-shaped. The generative pores , the actual orifices, are 
not very plain on the mounted specimen. But from serial 
sections I have ascertained that the spermathecr.il pores lie between 
segments viii./ix. and the male pores upon segment xvii.; the latter 
nearly in line with the ventral setie, and the former near the lateral 
seta?. It is to be noted that both setae of the ventral as well as 
the dorsal pair are present upon segment xvii. and that they are 
not in any way modified. The male pore on each side is just to the 
outside of the pair of setie, and is borne upon a prominent flap 
which is not invaded by the clitellar epidermis. Its structure will 
be dealt with later. 

The alimentary canal is without a gizzard. In the ixth seg¬ 
ment the oesophagus is provided with a ventral poach, which 
whether single or paired is so characteristic of the subfamily 
Ocnerodrilinaa. In the present species, however, this pouch, 
which is single, is greatly reduced in size and bifurcates into two 
after its emergence from the gut. Indeed, if it were much larger 
there would be, in view of the large size of the spermathecie, 
hardly room for it in the ixth segment. It is a smallish sac 
lying vent rally to the (esophagus and narrowing at its junction 
with the (esophagus very anteriorly in the ixth segment. It 
has not a specially glandular appearance, and the lining epithelium 
is merely folded. There is no such complicated folding as occurs, 
for example, in Gordiodrilus . The ventral pouch of this species 
appears to be either an incipient or a degenerating structure, A 
largish blood-vessel is attached to the posterior end of each 
bifurcation. The septal glands of the present species extend back 
into the vilth segment. 

The vascular system is noteworthy on account of the extreme 
vascularity of the integument, which is equally obvious in the 
specimen mounted entire and in sections. This was especially 
plain in the anterior region of the body. If the capillaries do 
not actually penetrate the epidermis, they only cease just below 

' ' ? 15 * , 




214 


MR. F. E. BEDDAIID ON THE OLIGOCIRBTE 


[Mar. 6, 

it. But they appear to me distinctly to enter tlie epidermis 
itself. 

As in other species, there are two pairs of strongly muscular 
hearts in segments x. and xi. 

The spermatheci? are very large thin-walled sacs, occupying a. 
large portion of the interior of segment ix. The duct of the 
spermatheca is very narrow and moderately long. X could find 
no diverticulum. The testes (two pairs) lie in segments x., xi. 
opposite to the conspicuous sperm-duct funnels. They are both 
unenclosed by sperm-sacs. These segments contain masses of 
developing spermatozoa, which suggest at first sight sperm-sacs. 
They are, however, unenclosed by any membrane. 

The sperm-sacs lie in segments ix. and xii., and, as in other 
worms, are developed from the posterior and anterior walls of 
those segments respectively. 

The male efferent apparatus conforms to the type seen in other 
species of this genus. The male pore, as has already been 
mentioned, is upon segment xvii. This pore is situated upon a 
prominent hemispherical papilla, which has not the structure of 
the adjacent clitellum, but consists of tall non-glandular cells, much 
taller than the cells of the non-clitellar regions of the integument 
and between which are no glandular cells. Both of the ventral setm 
are present, and it is to the outside of these that the actual pore 
is to be found. There is a common pore for the atrium and 
the sperm-duct; but the two tubes are confluent only within 
the thickness of the body-wall. The atria extend back for a 
considerable distance behind their point of opening, for at least 
ten segments. The minute structure of the atria needs apparently 
no description; for they do not seem to differ from those of other 
species. It must be remarked, however, that the atria are distinctly 
divisible into the distal glandular region and a proximal thick- 
walled duct. There is a sharp differentiation between these two 
regions. 

The ovaries occupy the usual position in the Ninth segment 
against the anterior wall of that segment. Opposite to them lie 
the funnels of the oviducts. The oviducts themselves perforate 
the body-wall and open to the exterior on the ventral side of the 
body, as already mentioned. It is noteworthy that an appreciable 
region of the oviduct is clearly formed by an invagination from 
the exterior; for it is distinctly lined with cuticle continuous 
with the cuticle covering the body. There is no receptaculum 
ovorum, and this absence I rather presume to be characteristic of 
this genus and not merely distinctive of this and other species. 
But although there is no receptaculum ovorum there is an 
incipient trace of the complicated system of sacs which involve the 
female reproductive organs in the more highly developed Eudrilidm. 
This fact is important to note, inasmuch as there are some grounds 
for looking upon this primitive family .or subfamily of Oligoehseta, 
as Michaelsen regards it (which includes the genera Kerria, 
Nannodrilus, Qcnerodrilns and some'others), as lying at the base 
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of the Megascolecid series and as thus possibly effecting a junction 
with the highly specialised Eudrilids, which are regarded by Rosa 
and Michaelsen as forming one family with the Megascolecidm. 
This point of view, to which I have not myself adhered in the 
past, is, I admit, strengthened by certain facts which I shall 
proceed to describe. 

The ovary does not lie absolutely freely in the cavity of segment 
xiii. A sheath of delicate muscles is prolonged forwards as a tube 
which possesses a narrow lumen and opens finally by a mouth into 
the cavity of segment xiv. The lower edge of this mouth is 
thickened by an increased development of muscular fibre and calls 
attention to the tube. It appears to me that this tube is the 
equivalent of the delicate sac and tube leading from it which occurs 
in Eudrilus and in SiuMmcmnia &c. (see my figure of the female 
reproductive system of Eudrilus in P. Z. S. 1902, vol. ii. p. 93, and 
of Stuhlmannia ibid. 1901, vol. i. p. 354). This tube leads from 
the sac which involves the ovary to the spermathecal sac. As the 
latter is developed at least in Eudrilus out of the intersegment^] 
septum, and presumably in Stuhlmannia and other Eudrilicls, there 
is no difficulty in comparing an open tube in Ocnerodrllus with a 
tube opening into a sac in Eudrilus &e. 

I may conclude with a definition of this new species* :— 

OCNERGDRILUS (IlYOGENIA) CUNNINGTONI, Sp. 11. 

Length about 33 mm. Setce strictly paired, bifid at extremity. 
Olitellum saddle-shaped, xiv.-xviii. (Esophageal pouch but little 
developed, bifid at end. Last pair of hearts in si. Dissepiments 
v./xii. thickened . Sperm-sacs in ix. and xii. ; masses of sperm in 
x. and xi. Atria rather long , extending in the direction of the tail, 
with a distin ctly separated muscular duct. Male pores opening upon 
a papilla near to ventral pair of setce , which cere not aborted. 
Oviduct without receptamlmn ovorum. Spermathecce large and 
oval , with narrow duct, sharply marked off from pouch. 

Hah. Lake Tanganyika. 

Alluroides tanganyikse, sp, n. 

Of this new species 1 am able to give but ail incomplete account, 
as the collection contains but a single individual. This was 
mounted entire upon a slide in Canada, balsam, and I can only 
therefore give an account of external characters and of a few internal 
features which were visible through the thin body-wall. I refer 
it to my genus Alluroides t by reason of the position and the 
structure (so far as I could make it out) of the reproductive organs, 
and it possesses no character which militates against this placing, 
as will be evident from the following details which I am able to 

* .1 do not mention generic and subgen eric characters as defined by Michaelsen. 
1 suspect, however, that the position of the last heart is a generic diameter, though 
not used by him. 

f “ A Contribution to our Knowledge of the Oligochseta of Tropical Eastern Africa,” 
Quart. Journ. Mier. Sci. vol. xxxvi., n. s. p. 244. 
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give of its external and internal organisation. There will be 
equally no doubt from the facts 'which I shall relate that this 
Tanganyika worm is specifically distinct from A. pordagei . 

AUuroicles tcmgmiyika* is a. more purely aquatic species than the 
type species of the genus; for it was dredged from about ten 
fathoms of water, whereas A. pordagel was found in the mud of a 
swamp. So far as I am aware, nothing further has been discovered 
about this genus since the publication of my own paper referred 
to above *. Dr. Miehaelsen has, however f, from a consideration 
of the facts made known hv me, placed the genus in a separate 
family, Ahuroidkhe. The new species to be described here 
necessitates no alterations in the family diameters as given by 
Miehaelsen, and a very slight change in the generic characters, 
winch will be attended to after the description of AUuroicles 
tauganyikw. 

This species is a small, slender, rather transparent worm, 
suggestive of a Lumbriculid, and, so far as I can recollect the 
latter, not very different in size from AUuroicles pordagei. The 
single specimen is about 30 mm. long and not more than ho mm. 
broad in the widest part of the body (anteriorly). It consists of 
60 segments. The thinness and transparency of the worm, when 
viewed as a microscopic object, is distinctly that of a Limicolous 
Oligoclisete. 

The prostomiuni is rather long and pointed ; it is divided by a 
constriction into an anterior and posterior half. It is longer than 
the first segment of the body, but is hardly to be separated from 
it dorsally. The first-marked constriction on the body separates 
the first two segments from each other. 

The setce are plain and of the ordinary pattern without a cleft 
extremity. They are strictly paired and present upon all the 
segments of the body with the exception of the first and that winch 
hears the male pores, where the ventral pair are absent. 

The boundaries of the cliiellum were not distinguishable. 

There is no external penis, but the partial immaturity of the 
specimen may lie the cause of this, I only use it doubtfully 
therefore as a specific character. 

It is mainly by reason of the position of the generative apertures 
that I place this species unhesitatingly in the genus Alhtr aides. 
The most anterior of these is a single widish aperture upon the 
boundary-line of segments viii./ix. The worm is sufficiently 
transparent to allow it to he seen that this orifice is continuous with 
a closed thick-walled sac, which seems to me to be obviously the 
spermatheea. The main fact to he considered about the spervuo- 
thecal pore is that it is single and dorsal median in position. I 
believe that this state of affairs is unique. We find, however, 
frequent cases of the coalescence of two ventral pores to form one 
mediauly situate ventral pore and a further coalescence of two 
spermatheea!, or, it may be, the disappearance of one. In comparing 

* gee also £ A Monograph of tlie Order Oligoclueta 7 (Oxford, 1895 ), p. 224 . 
f Oligoch&ta in ‘Das Thierreicli ’ (Berlin, 1900 ), p. 108 , 
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the present species with Allur oides pordagei we find that an 
analogous concrescence would appear to have taken place dorsally; 
for in tliat species the paired spermathecal orifices are placed close 
together and well to the dorsal ’side of the lateral setae. The 
spermathecal pore has a tumid periphery and is very conspicuous. 

The male pores arc upon segment xiii. and upon the ventral 
surface of the body. They are in line with the ventral set®, which 
are, however, absent upon that segment. These pores also are 
large and conspicuous. It will be observed that their position 
differs from that of the corresponding* pores in Allur aides pordagei ^ 
which correspond to the lateral set® and not to the ventral. 

Concerning the oviduccd pores I am unable to be certain, as I 
could not distinguish the oviducts themselves. I think, however, 
that I 3lave detected them lying* behind the male pores and inline 
with them upon the boundary-line of segments xiii./xiv. 

The alimentary canal of this Annelid was plainly distinguishable 
throughout its course. I could see no gizzard, but septal glands 
were obvious. The oesophagus in the ninth segment acquires a 
coating of brown pigmented cells, which continue to the end of 
the body. From the ninth segment to the eighteenth inclusive 
the (esophagus is moniliform. From the nineteenth segment it is 
less so and somewhat wider. This region I regard as intestine. 
The transition from one region to the other is abrupt. 

The vascular system appears tome to be arranged on the simpler 
plan characteristic of the aquatic families of Oligochieta. The 
dorsal, which is the larger, and the ventral vessels are connected by 
a pair of looped vessels, quite as in e . g. the Tubificid®, Anteriorly 
I am unable to say anything about its relations, except that I 
could not trace the dorsal vessel forward beyond the large 
intestine and was quite unable to detect the nephridia . 

The spermatheca is an oval sac which reaches back quite to the 
end of the ninth segment. 

The atria end posteriorly in oval expansions looking very like 
spermathecre. There are naturally two of them. They are directed 
posteriorly to the pores upon the xiiith segment. 

In view of the facts brought forward here upon this new 
species of Allur aides , I venture to amend slightly the generic 
definition of Micliaelsen and to distinguish the two species 
as follows:— 


G enus All oroides Beddard, 

Alluroides Beddard, Quart. Journ. Micr. Sci. voL xxxvi. 
(n. s.) p. 252. 

/Small , slender , aquatic or semiaqicatic Oligoehceta with simple 
S-shaped setm arranged in four pairs. Glitellwm in neighbourhood 
of male pores. Alimentary canal without gizzard or glands . 
Meganephric with paired nephridia. Spermathecm (or spermatheca) 
without diverticula opening between viii./ix. at or mar median dorsal 
line , Male pores on segment xiii. more or less ventral in position . 



218 HR. R. KIRKPATRICK ON THE PORIFJERA [Mar. 6, 

0induced ‘pores on xiii./xiv. Sperm-ducts connected with long and 
coded atria. 

(1) Alluroides pordagei Beddard, loc. cit. 

About 25 mm. in length. Sperrnathecal pores double , opening 
near dorsal median line . Male pores opening on level with lateral 
setts. A penial process present on each side near to pores. 

Hah. Swamp on mainland opposite Mombasa, E. Africa. 

(2) Alluroides Tanganyika, sp. n. 

About 25 mm. in length. Sperrnathecal pore (and spermatheca) 
single , opening in middle dorsal line . Male pores opening on level 
with ventral pair of setce, which are absent on this segment. Mo 
penial process (?). 

IIab. Lake Tanganyika in 10 fathoms. 


4. Zoological Results of the Third Tanganyika Expedition, 

conducted by Dr. W. A. Cunning-ton, 1904-1005.— 
Report on the Porifera, with Notes on Species from the 
Nile and Zambesi. By K. Kirkpatrick, F.Z.S. 

[Received February 6,1906.] 

(Plates XV.--XVII *) 

Dr. "W. A. Cnnningtoifs collection of Freshwater Sponges 
includes eleven specimens, nine from Lake Tanganyika, one from 
the Victoria Nyanza, and one from Lake Nyasa. 

The Tanganyika specimens, which are all in the form of thin 
incrustations on stones and shells, represent three species, viz. 
Spongilla moorei Evans, Spongilla tanganyikai Evans, and a new 
species, which I have placed under Spongilla, and have named 
after Dr. Ourmington— Spongilla cumdngtoui , sp. n. 

The specimen from Victoria, Nyanza belongs to Spongilla cartcri 
Bowerbank, and that from Nyasa to Spongilla blueriata Weltner. 
Most of the specimens were obtained from quite shallow water, 
but some were dredged from 10 and 20 fathoms. 

1 would here take the opportunity of describing three other 
Freshwater Sponges from Africa,, viz. a specimen from above the 
Victoria Falls, Zambesi, collected and presented to the British 
Museum by Mr. C. F. Rousselet, and belonging to a new species 
of Spongilla ; a second one from the same locality, representing a 
new species provisionally placed under Spongilla , presented by 
Prof. A. Bendy; and, lastly, a new variety of Ephydaiia plumosa 
Carter from the "White Nile, presented by Mrs. H. Broun. Six 
species are now known from the Tanganyika area, four from the 
lake itself, viz. Spongilla moorei Evans, S. tanganyiim Evans, 

5. cimningtoni, sp. n., and Potamolepis weltneri Moore; and two 

* For explanation of the Plates, see p. 227. 
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from the Ugulla River, a tributary of the Malagarassi River flow¬ 
ing into the lake, viz. S. bbhrnii Hilgendorf and 8. miens Cartel*. 

The number of known species of African Freshwater Sponges 
is thus brought up to 19. 

The following is a list of the species referred to in this 
paper:— 

Spongilla carteri Bowerbank. Victoria Xyanza. 

Spongilla moorei Evans. Tanganyika. 

Spongilla tanganyikce Evans. Tanganyika. 

Spongilla cunningtoni , sp. n. Tanganyika,. 

Spongilla biseriata Weltner. Xyasa. 

Spongilla roicsseletli , sp. n. Victoria Falls, Zambesi. 

Spongilla ? zambesiana , sp. n. Victoria Falls, Zambesi. 

Epkydatia plmnosa Carter var. brouni , nov. var. White Vile. 

Spongilla carteri Bowerbank. (Plate XV. figs. 1-4.) 

1848. Spongilla friabilis Lamarck, Carter, Ann. Mag. X. H, 
(2) i. p. 310; 1849. Carter, ibid . (2) iv. p. 81. 

1863. Spongilla carteri Bowerbank, Proc. Zool. Soc. 1863, 
p. 469. 

1887. Spongilla carteri Potts, Proc. Acad. X. S. Philadelphia, 
1887, p. 194. 

There are two small specimens of this species, one of which 
has been removed from a piece of rock, the other from a shell of 
Aetheria . Unfortunately there are no gemmuies present, but the 
characters of the surface and of the skeletal framework are those of 
Bow r erbank ? s species. Plate XV. figs. 2,3,4 represent the oxeas * 
of specimens from the Victoria Xyanza, Bombay, and Mauritius 
respectively ; it will be seen that the first (258 x 9*5 p) is the 
smallest and has abruptly pointed almost tornote ends. The 
average size of the oxeas of the type specimen from Bombay is 
287 x 11*75 p and of the Mauritius specimen 349 x 18*5 p . 
The thin dermal membrane, perforated by groups of pores, stretches 
between the sharp-pointed irregular conules formed by the ends 
of the longitudinal main fibres. 

Localities -Entebbe, Victoria Xyanza, shallow water. Bombay; 
Mauritius ; Calcutta ; Madura I. ; X. Java; Lake Balaton, 
Hungary. 

Spongilla moorei Evans. (Plate XV. figs. 5-9.) 

1899, Spongilla moorei Evans, Quart. Journ. Micr. Sci. vol.xli. 
p. 472, pi. xxxvii. figs. 1-5, and pi. xxxviii figs. 6-8. 

There are five specimens of this species from five localities in 
Lake Tanganyika : three come from shallow water, and two from 
about 10 fathoms. They are all in the form of thin crusts from 
| to 14 mm. thick on stones and shells, and none of them attains 

* The terms ** oxen,” “ tornote,’ 7 “ sfcrongyle,” clearly defined by Sollas in 1888 
(‘ Challenger ’ Hep. Tetractinellida, pp. liv, Ivj, seem to me preferable to u amphioxea/ 5 
because, in addition to having claims of priority and brevity, they leave no doubt 
as to the form of the spicules they are intended to designate. 
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the si/»o. oi the large nodulated type specimen obtained by Mr. J. 
K. S, Moore I rout < leepor water in the same lake. 

The colour varies: in thecaseofonespecimen (No. IT o), preserved 
in formalin, it is bright green. Dr. (Junningfon giv(.*s yellowish 
grey as the colour of another; the rest sire pale bull’. 

The surface appears very finely granulated. to the naked eye. 
Under magnification this appearance. i„s se.en to he due to the little 
projecting tufts oi 1.1 1 <* main columns of spicules, each tuft—about 
HbO mm. in height being {brined of 2--b spicules slightly curved 
away from each other; in the nearly related Kpougillalm^igmyifob 
Evans the tufts are only 1 a spicules thick, and the spicules are 
not separated at the distal end. 

fikt'lrlon There is some narration m the size of the misuse loros. 
In several of the specimens they average about H50 x 9 ;,e hut in 
.No. ! -jt! they are more slender, being I f»0 x b 

An interesting feature which is found in this and in two other 
species, Sjtomjillf't Itmip^nphir and S, emnihtgiinei, sp. n., from Tan¬ 
ganyika., lies in Hie presence of a. basal lamella of spongin from 
whieh spongin fibres arise (Plate XY. figs. h, 7). 

In a sm.iil specimen (No. filKJ) preserved in picric acid, the 
spongin lamella, is especially well shown a;ml tlie bases of the fibres 
can be seen through the lamella, as dark round spots just visible 
to the naked, eye. The spongindamella occurs also in another 
specimen taken from the smooth inner surface of broken Ga,steropod 
shells tmtyaiv)}ivt'.nm\ where there could be no question 

of the presence of the horny layer found, on the outer surface of 
freshwater shells. In the case of Spotitplla ctmningtom, the 
specimen, which likewise lias a basal spongindanicdlu,, was detached 
from a, stone* 

Plato XY. fig*. 7 shows spongin dibros enclosing a core of 
spicules. At a. short) distance from the basal lamella, the skeleton - 
fibres have only a thin, barely visible, sheath of spongin. In 
N mpotttjiiht hwtfttlrlf* also the basal skeletal fibres a.ro oils heath ed 
in spongin, which diminishes from the huso upwards. This con¬ 
dition also is found in the Ohalinidm. In the marine Sponge 
(dmlhm oetthtliu for in sinner, the base of specimens is very rich 
in spongin, hut near the summits of the bran dies scarcely any of 
this substance is perceptible, so that sections from the base and 
summit respectively might almost seem to anyone ignorant of 
their origin to belong to specimens of different species. 

In addition to the fibres, there are masses or blobs of spongin 
enclosing granular mutter: one of these (780 X TJO g) is shown 
in, Plate X V". fig. H. 

The flex occur plentifully at the base of the crust in 

several * of the specimens. Thcyxare oval and with a very thin 
naked ehitinous coat, through .which the largo polygonal statocytes 
can he seen. On no part of the surface is there any special opening 
or area through which the contents escape. 

Localities. .■•Jjftke Tanganyika. No. lid from rocks, shallow 

water, Mbote, 29/9/04 No. 142, from rocks, shallow water, 
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Moliro, 24/10/09 ; No. 161. from rocks, shallow water, Ohamkaluki, 
15/11/04 (gem-miles plentiful); No. 17S* from sliells, dredged in 
10 fins., Pemba, 23/11/04; No. 593, 10 tins., Mtondwe Bay, 

Spqxgilla Tanganyika Evans. (Plate XY. tig. 10.) 

1899. a5 1 pen trj ilia ianganylhe Evans, Quart. Jo urn. Miei*. Sti. 
vol. xli. p. 481, pi. xxxviii. figs. 9, 10. 

There are several small specimens, whole and in fragment*, 
of this species in Dr. Cunning ton’s Collection. Two of the 
specimens (Nos. 163 and 224) are associated with Polyzoa, and 
although there are, in each case, only a few crumbling fragments, 
they are interesting, because in some respects they show an inter¬ 
mediate condition between 8, moorei and tlie present specie's. 
The megascleres are spined as in 8. tanganylka\ but more nearly 
resemble the form of those of 8, moorei. There are no stron- 
gyles, for instance, their place being taken by spined tornotes, 
Plate XY. fig. 10 shows a tornote on the way to becoming a 
strongyle; the sharp point of the oxea still persists, though it 
has nearly disappeared ; its complete disappearance would result 
in the strongylate form. On account of the spined condition of 
the spicules I have classed the specimens under 8. tmiganyikce. 
The remaining specimens are in the form of small incrustations 
on broken fragments of the shells of the Gasteropod Xeoihauma 
Umgatiyicensis together with incrustations of 8. 'moorei. 

Specimens of these two species so closely resemble each other 
externally that it is only possible to separate them by an exami¬ 
nation of tlie spicules. The surface is uniformly level and fine!}' 
granulated, the granular appearance being due here, as in 
8. moorei , to the minute projecting tufts of the main longitudinal 
spicule-bundles. The tufts only project the length of a spicule, 
and differ slightly from those of 8. moorei in being composed 
of only 1-3 in place of 2-5 spicules, and in the spicules being 
adherent to each, other along their whole length. 

As in 8, moorei there is a basal spongin-lamelln, but it is very 
thin, nor are the spongin-fibres arising "from it developed to the 
same extent as in the first species; at tlie same time, there are 
here also distinct spongin-fibres enclosing a core of spicules. 

There are no gem mules in any of Dr. Cimnington’s specimens. 
Those described by Evans in the type had only a thin chitinous 
capsule, and were apparently very like those of 8. moorei . 

Localities, —Lake Tanganyika, No. 163, associated with a Polyzoai», 
from rocks, shallow water, Chamkaluki, 16/11/04; No. 224, with 
Polyzoan, on shells, 20 fms,, Msliale, 6/2/05; No. 593, dredged 
in 10 fms., Mtondwe Bay. 

SroxGiLLA cuxnixgtoni, sp. n. (Plate XYI. figs. 1-6.) 

Sponge in form of a thin spreading crust. Surface smooth and 
devoid of projecting spicules. Skeleton a network with triangular 
and polygonal meshes, without distinct main and secondary fibres; 
dermal skeleton composed of a definite layer of horizontally 
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arranged spicules. Spicules of two kinds, viz., thick, slightly 
curved, sparsely spinecl strongyles and longer, more slender, 
smooth, strongyles. Gemmules? 

Description, —Of the new species there are three small specimens 
in the form of thin crusts, the largest of which is 26 X 11 mm. in 
area and *5-* 7 mm in thickness. The crusts, which have been 
separated from stones, still retain the curvature of the surfaces 
011 which they grew. Their consistence is flexible and elastic, so 
that when they are pressed flat they immediately resume their 
convexity when pressure is removed. 

The surface is uniformly level, and in the dried condition has a 
glistening aspect, owing to the inflexion of the light from the 
tangentially disposed dermal spicules. 

The oscules are nearly circular, and in the specimens quite level 
with the surface; but probably in the perfect condition each is 
surrounded by a slightly raised membranous rim, since traces of 
such a membrane still remain on one of the oscules. Each 
oscule leads into a shallow basin, whence the main exhalant canals 
radiate out horizontally. 

The skeleton forms a network in which main and secondary 
fibres are not perceptible; the meshes (about 95 p in diameter) 
are irregularly triangular and polygonal, the strands being from 
2-3 spicules thick. 

The dermal skeleton (Plate XVI. fig. 2) forms a lattice-work with 
triangular meshes, with strands 1-2 spicules thick formed of 
tangentially arranged spicules. Though the dermal layer is dis¬ 
tinct, it is not easily separable from the parts beneath. 

At the base of the sponge is a well-defined lamella of spongin 
(Plate XVI. fig. 4), whence arise thick horny fibres with a core of one 
or more siliceous spicules; the fibres attain a thickness of 38 p. 
A short distance above the basal plate the spongin disappears, 
and the core of spicules is continued on into the general spicular 
network. 

Spicules. —The strongyles with sparsely and finely granulated 
surface are 115-145 p long and 5-6 p broad, with the ends often, 
but not always, slightly and gradually enlarged (Plate XVI. 
fig, 5); occasionally also there is a central swelling. 

The longer and more slender strongyles, 150-170/i x 2*75 p, 
are smooth and taper towards the blunt rounded ends (Plate XVI. 
fig. 6 ). 

There are no gemmules present in the specimens. 

Affinities. —Although there are- no gemmules present, and the 
megascleres are strongyles, I have placed the species in the 
genus Spongilla , rather than in Uruguay a (Potmiolepis ), because 
its affinities seem to be with certain species of Spongilla , viz. 
S. bolmrii Hilgendorf S.nitens Garter, and S.permixta Weltner, 

* Possibly P otamoleph weltneri Moore (* Tile Tanganyika Problem,’ 1903, p. 323) 
may be synonymous with Spongilla bohmii. 1 find the shape and size of many of 
the strongyles of the skeletal framework to he absolutely identical in the two species. 
Moore’s figures (l. e. p. 323) of the spicules of P. weltneri are not quite correct, in 
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in all of which there is a skeleton of stvongyles. In none of these, 
however, are there two kinds of strong vies. In S. loricata 
Weltner, in addition to large strongyles (220-260 g x 20 jj) there 
is a smaller kind of inegaacleres (124 p X 7 y) with finely gra¬ 
nular surface and swollen ends; here the very different sizes of' 
the two kinds of spicules will at once serve to distinguish the 
respective species. 

Locality .—From stones dredged in a few fathoms, Niamkolo 
Harbour, Lake Tanganyika. 

Spongilla biseriata Weltner. 

1895. Spongilla hisericita Weltner, Arch. Haturg. 1895, (1) p. 188. 

1897. Spongilla biseriata Weltner, Deutseh-Ost-Afrika, Bd. iv. 
Die Coelenteraten mid Schwiimme des siissen Wassers Ost- 
Afrikas, p. 6. 

1898. SpongUla biseriata Weltner, Mittheil. naturhist. Mua. 
Hamburg, xv. Beihef't, p. 1. 

Dr. Cunnington’s collection contains an example of this species 
from Lake Nyasa. 

The specimen is in the form of an irregular clump about 4 cm. 
in diameter, growing round the stem of a reed. The sponge, 
which is in spirit, is dirty grey in colour, and is full of pale yellow 
gemmules. 

An interesting additional fact to record is Dr. Cimnington’s 
observation that the colour of this specimen was blight green when 
alive. The large dry type specimen from Cairo is described by 
Dr. Weltner as dirty white. 

Localities. —From swamp, Karonga, Lake Nyasa, 2/7/04 
(Cumvinyton ). From a pool at Cairo {Inez and Stnhhnann). 

Spong illa rqusseletii, sp. n. (Plate XVII. figs. 1-5.) 

Sponge in form of a whitish incrustation. 

Skeleton a network with longitudinal main and tranverse and 
oblique secondary fibres formed of bundles of oxeas with very 
little spongin. 

Spicules curved oxeas, 214 x 18*5p. 

Gemmules spherical, with one or several pore-tubes, with a 
thick coat of spongin and with gemmule-spicules in form of spinet! 
micro-strongyles arranged tangentially in one or two layers. 

Locality. —Above Victoria Falls, Zambesi, (Collected by 
Mr. C. F.‘ Bousselet, Sept. 13, 1905.) 

Descr iption. —The new species is represented only by some small 
fragments of dirty-white colour. Mr, Rousselet, who kindly 
entrusted me with the material for description, informed me that 

that the general surface of the spicules is not smooth, but fine-spined or granular 
all over, just ns in 3. bolmii. There are no amphidisk flesh-spicules in the tiny 
scrap which represents, I believe, the type specimen of Moore’s species. 8. bolmii 
and P, welineri both come from the samp region, the former from the U gall a River, 
a tributary of Tanganyika, and the latter from the lake itself. It would be well, 
however, to wait till more material is available for examination before deciding 
whether Potamoleyis weltner i is a good species or otherwise. 
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fc< the specimen covered the submerged surface of a large stone to 
the extent of over a square foot in area; the crust was closely 
adherent and very thin.” 

The thickness of the crust is 2 nun. There are no oscules on 
the fragments of the specimen. The surface is level and provided 
with tufts of spicules TO mm. in height, formed by the ends of 
the main fibres. 

The skeleton is formed of main longitudinal fibres about 6 
spicules thick; at varying levels these fibres give off transverse 
secondary fibres 2-3 spicules thick, which meet the extremities of 
those from, other main fibres; in parts where the main fibres are 
closer together the secondary bundles reach across from one main 
film* to another, and the secondary bundles are thicker. 

There are traces of a. basal spongin-iamellainthe form of broken 
seal tvlike fragments; but tl l e spon gin-fibres are induced to mere 
cushions, into which the ends of the basal oxeas are immersed. 

Spicules ,—The megaseleres nre smooth curved oxeas 214 x 18T>p, 
with suhfcornote ends; frequently with a central knob. 

Micro strongyles, scattered about in the tissues, are identical 
with those of the gemmules, and in all probability have belonged 
to those bodies. 

The ymmmtles are spherical, 380-425 p in diameter, with one, 
two, or three pore-tubes, each rising about 18 p beyond the sur¬ 
face. The position of the pore-tubes varies, and when there are 
several they may be scattered over the circumference or close 
together. In one instance a, pore-tube is thick-walled, closed at 
the end, and bent over. 

The genvmtde-sphides are micro-strongy]es, arranged tangentially 
in one or two layers on the chitinous capsule. When there is 
only one layer, a, tessellated or parquet-like pattern is discernible, 
each tessella being made up of a parallel row of 4-0 micro- 
strongyles, and fitting in with neighbouring teasel he at varying 
angles. When tike layer is double it is difficult to make out any 
pattern; hero and there the spined ends of the spicules project 
above the general level. 

The strongyles are of two kinds; in one, 70 x 12 p, the spicule 
is slightly curved, of nearly uniform diameter, spined all over 
with short blunt vertical spines, but less so in the centre; in the 
other, which is 65 x 16 p, the centre is nearly smooth, swollen, and 
barrel-shaped, and tapering to the spined ends. 

Affinities .—The gemnmle-spicules somewhat resemble those of 
Spangilia snmairana Welker, of which species Weltner describes 
two African varieties; in all these there are short spined micro- 
strongyles, but there are no flesh-spicules in the new species, and 
the megaseleres are smooth, whereas in S, sumatmna and its 
varieties there are flesh-spicules and the megaseleres are spined. 
Spang ilia permixta Weltner from German East Africa, of which 
species only the gemmules are known, has spined microstrongyles 
for its gemmule-spicules, but these are much more slender, being 
only 3 p in diameter, and with recurved spines, 

in S* Useriata Weltner the oxeas of the skeletal framework are 
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considerably longer and more .slender, viz. old x 12 p ; likewise 
the nncrostrongyles are longer and thinner, being 80-96 x 4 p. 

The multiporal condition of the gemraule is found also in 
Spongilla lacustris var. malt if or is Carter from British Columbia 
and the Yellowstone; at first Carter based a new species (Spangilia, 
Multiforis) on this character, but later considered the multiporal 
condition to be only of varietal importance. 

SpQNGILLA ? ZAMBESI AN a, sp. ii. (Plate XVII. figs. 6-10.) 

Sponge in form of a thick, nodulated, Lard crust or cake with 
irregular upper surface. 

Skeleton a dense network with very thick main fibres and 
with secondary fibres. 

Spicules .—Megascleres of two kinds, viz. (1) thick, smooth, 
slightly curved strongyles (180 x 24 g), slightly and gradually 
swollen at the ends, forming the mass of the skeleton; and (2) a 
few slender, curved, smooth oxea, 170 x 7 p. Microscleres 
amphidisk flesh-spicules, with slender stem ending in disks with 
usually four sharp recurved prongs; average dimensions:—length 
33 ju, diameter of disks 13*5 g, thickness of stem in centre 1*6 p 9 
at the ends 2*8 p, 

Gemmules ? 

Locality .—Above Victoria Falls, Zambesi. (Collected by Miss 
Gibbs ; presented to the British Museum by Prof. A. Bend}'.) 

The specimen on which the new species is based is in the form 
of a thick hard crust, 2*5 x 1*8 cm. in area and about 8 mm. 
thick. The rough surface is covered with a closely applied dermal 
membrane, in which, however, no pores are visible. There are 
several oseules 1 mm. in diameter scattered about. 

The great main fibres of the skeleton are visible under a lens. 

Permeating the sponge are several little white Chironomid 
larvae, each surrounded by a sheath of spongin, which the sponge 
has secreted in self-protection. Tlie spongin-sheath is crowded 
with the amphidisk flesh-spicules, and often has strongyles partly 
embedded. Sometimes the sheath encloses a mass of decayed 
sponge-tissue containing innumerable ainphidisks. Some of these 
ehitin-tubes are slightly branched, but they do not resemble true 
spongin-fibres, and do not seem to be proper to the sponge itself; 
but on this point I a.m not at all certain. 

Affinities, —The hard consistence of the sponge and the pos¬ 
session of a dense skeleton constructed of thick smooth strongyles 
are characters of Urnguaya rather than of Spongilla ; but in its 
skeletal arrangement and megascleres the new sponge closely 
resembles Spongilla nitens Carter; the latter species, however, 
has no amphidisks and its strongyles are longer and more 
slender, being 306 X 20*5 p. Further, the new species comes 
near Spongilla loricata Wei tiler and Spongilla bohmn Hilgend., in 
both of which there are strongylate megascleres and amphidisk 
flesh-spicules. 

The new form differs from all species of Urnguaya in possessing 
amphidisk flesh-spicules with toothed disks. 
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Ephydatia plumosa Carter var. brouni, no v. var. (Plate XT II. 
figs. 11-13.) 

. This new variety is represented by a small nodule 1*5 can. in 
diameter growing round a twig, collected on the banks of the 
White Nile on land previously submerged, about 200 miles above- 
Khartoum, by Mrs. Hilda Broun. 

The type specimens of the species were described by Carter, who 
found them growing on the sides of the freshwater tanks of 
Bombay, in which situation they were uncovered during six 
months of the year (Carter, Ann. Mag. N. H. 1849, (2) iv. p. 85). 

In 1885 Potts described (Proc. XI.S. National Mus. 1885, 
p. 587) a. variety of this species (var. pcdmeri) from the Colorado 
Elver, N.W. Mexico, differing from the type in having spinel 
megascleres. The Colorado Biver specimens occur in thousands 
suspended like wasps’nests on the drooping branches of the Screw 
Bean, and exposed for ten months in the year. 

As Potts observes concerning the distribution : u That it should 
skip a whole hemisphere and only he found a second time 
at its own antipodes is indeed remarkable.” Accordingly it is 
interesting to note an intermediate locality. 

The example from the Nile resembles the Bombay specimens 
in having smooth megascleres, but differs from the latter in the 
characters of the amphidisks and stellate microscleres. In the 
Nile specimen the stem of the amphidisks is markedly curved 
and considerably thinner at the centre than at the ends; in the 
specimens from Bombay and Colorado E. the stem is straight and 
uniform in diameter. The stellate microscleres in the Nile 
specimen are almost or entirely devoid of a centrum and the rays 
are not capitate, whereas in the type these spicules have a well- 
marked centrum and the rays are capitate. The characters of 
the spicules of the three forms are tabulated below:— 



Oxeas . 

JhnpMditsJes. 

St el / a te m icroselcrcs. 

Type specimen. 
Bombay. 

425 X Id jU. 
Smooth. 

Length 62 p. 

Diam, of disks 24 p. 

Stem straight. 

Diam. of stem uniformly 4 p. 

With marked 
centrum; 
u rays ” capitate. 

var. patjneri. 
Colorado Biver. 

325 X 12 p. 
Spined. 

Length 78 p. 

Diam. of disks 27 p. 

Stem straight. 

Diam. of stem uniformly 6 p. 

With slight centrum; 
rays not capitate : ! 
also other peculiar 
microscleres. 1 

var. brouni. 
White Nile. 

392 X 16jt. 
Smooth. 

i 

i ; 

1 Length 63 p. ' 

Diam. of disk 24 p. 
i Stem curved. 

Diam. of stem at centre 4 p. 
Diam. of stem at ends 6 u. 

Bays not capitate ; ; 
without centrum, I 

1 
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Two species of E-phyclaiict , viz. E. blembingia Evans from the 
Malay Peninsula and E . multideniata Weltner from Queensland, 
resemble in manyvrespects E. plumosa , but differ in being devoid 
of flesh-spicules. 


EXPLANATION OF THE PLATES. 

Plate XV. 

Fig. 1. Spongilla carteri Bovverbauk (p. 219), from Victoria Nyanza, surface. X 2. 

2. Oxea of S. carteri, from Victoria Nyanza. X 210. 

3. Oxea of 8. carteri, from Bombay. X 210. 

4. Oxea of 8. carteri, from Mauritius. X 210. 

5. Spongilla moorei Evans (p. 219), surface. X 44. 

6. Spongilla moorei, under surface of basal spongin-lamella, with bases of 

spongin-fibres showing through. X 25. 

7. Spongilla moorei , basal part of skeleton showing spongin-fibres with spieular 

core arising from detached portions of basal lamella. X 44. 

8. Spongilla moorei , irregular mass of spongin with spicules partly embedded 

and enclosing granular matter. X 41. 

9. Spongilla moorei , gemmule. X 25. 

10. Spongilla tangangikce Evans (p. 221), spicule partly tomote, partly stron- 
gyliite, X 425. 

Plate XVI. 

Fig. 1. Spongilla eunnhigtoni, sp. n. (p. 221). X 2. 

2. Surface of the same. X 100, 

8. Vertical section. X 100. 

4. Basal spongin-lamella and fibres. X 160. 

5. Strongyle. X 425. 

O. Strongyle, long smooth kind. X 425. 

Plate XVII. 

Fig. 1. Spongilla roimeletii, sp. n. (p. 223), section. X 44. 

2. Gemmule of same. X 44. 

3. Oxea. X 210. 

4,5. Micro-strongyles. X 700. 

O. Spongilla ? zambesiaua, sp. n. (p. 225). Nat. size. 

7. Vertical section. X ‘44. 

8. Strongyle. X 210. 

9. Oxea. X 210. 

10. Amphidisk flesh-spicules. X 700. 

11. JSphiplatia plumosa Carter, var. brown i, nov. var. (p. 22(>j, specimen. X 2. 

12. JSph/datia plimma var. brouni , amphidisk. X 700. 

18. Substellate microscleres of JsJ. plumosa var. brouni. X 700. 

14. Jdpkydatia plumosa , from Bombay (type), amphidisk. X 700. 


5. A Note on “Plying” Siuikes. 

By B. Shelfoju>, M.A., O.M.Z.S. 

[Received March 0,1900.] 

(Text-figures 56 A, 57.) 

A large number of the Snakes of Borneo are almost entirely 
arboreal in their habits, spending much of their life in the ■ 
branches of lofty trees and feeding on birds, birds 5 eggs, and 
tree-haunting lizards, such as Ccdoies versicolor and some of the 
geckos. That snakes can climb tree-trunks is well-known; and 
Proc. Zool. Boc.—1906, Vol. I. No. XVI. 16 
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since in tropical jungles tree-trunks are more or less swathed in 
lianes and parasitic creepers, the climbing of them presents no 
special difficulty even to a limbless animal. Descent, from a tree 
by way of its creeper shrouds, we may suppose, is even more easy, 
and is doubtless often resorted to. Borne snakes, however, have 
been seen to hurl themselves from the top of a tree and to fall in 
writhing coils into water or hushes beneath; in the Sadong River, 
Sarawak, 1 captured a specimen of Tropklonoius macnlatiis Edel. 
that was swimming to shore after such a fall from a tree into 
the river. Individuals of three species have been observed to 
“fly” 011 t of trees : namely, Denclrophispictus GmeL, Chrysopelea 
ornata Shaw, and G. cJirysochiom Reinw. My attention was first 
called to this habit by a Dyak collector attached to the Sarawak 
Museum, who brought in one day in 1898 a dead example of 
Chrysopelea ornata , and averred that he had witnessed this snake 
shoot out of a tree and descend to the ground at an oblique 
angle to the tree, its body being kept rigid the whole time of the 
“ flight.” Not unnaturally I gave but little credence to this state¬ 
ment, but my curiosity was stimulated when, some weeks later, a 


Text-fig. 50. 



specimen of 0 . chrysoddom was brought in with the same story. 
Instructions to bring in these snakes alive were issued, with the 
result that before very long I was able to test on the living- 
subject the truth of the Dyak’s assertions. It must be noted here, 
that in these two snakes the ventral scales are provided with 
lateral sutures, or, as I prefer to call them, hinge-lines (text- 
fig. 56). If a living Chrysopelea be handled, it may he observed 
that, by a forcible muscular contraction, the ventral scales can be 
drawn inwards, so that the snake becomes deeply concave along 
the ventral surface (text-fig. 57, B); at 'the same time there is a 
slight dorso-ventral flattening of the body: each scale moves on its 
lateral hinge-lines; when the muscles working these scales relax, 
the snake re-assum.es its ordinary cylindrical shape (text-fig. 57, A). 
In other words, during the muscukr contraction the snake is like 
a piece of bamboo bisected longitudinally. As anyone can test 
for himself by experiment, a rod' of bamboo will fall to the ground 
more quickly than a longitudinally bisected rod' of equal weight; 
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the latter by virtue of a pronounced concave surface is buoyed up to 
a certain extent, and very frequently its fall terminates in a slight 
upward swoop, so that it reaches the ground with but little violence 
of impact. The same holds good, as I believe, for those snakes 
that can convert their cylindrical shape into the semblance of a 
split bamboo. A specimen of Chrysopeha orncita was taken to a 
height of fifteen to twenty feet and allowed to fall several times; 
after one or two false starts the snake was felt to glide from the 
experimenter’s hands, straightening itself out and hollowing in 
the ventral surface as it moved, and it fell not in a direct line to 
the ground, but at an angle, the body being kept rigid the whole 
time. The height from which the snake fell was not great 
enough for it to be possible to determine with any accuracy 
whether it fell more slowly than when it fell in irregular coils, but 
it certainly appeared to be so. If the snake was thrown up into 
the air, it seemed unable to straighten itself out; it had to be 
launched, so to speak, from the hands in order to induce it to 
assume the rigid position; and no doubt in its natural haunts the 
snake prepares itself for a parachute flight by gliding with some 
force from off a branch, and does not fall in the casual manner of 
such a species as Tropidonoitts maculatus. 


A 


Text-fig. 



57. 



Diagrammatic transverse sections of tlie body of Chvfsopelca ornata, 
A, in the normal condition ; B, during t; flight. 


It was not until 1904 that another Dyak collector brought me 
a specimen of Dendrophis p^icius^ with the assertion that he had 
witnessed its (S flight ” from a tree; the story of this quite inde¬ 
pendent witness was to the effect that he had seen the snake 
shoot out from a tree and fall at an oblique angle to the ground, 
its body being held straight during the fall. This species also has 
the hinged ventral scales characteristic of the genus Chrysopeha , 
but whereas Chrysopeha belongs to the Opisthoglyphous group of 
Colubrines, Dendrophis is one of the Aglypha; it is larger than 
either of the Ckrysopelece. Experiments that were carried out 
with this species did. not prove so conclusive as those with 
C. ornata , but it was observed that if the snake was held up by 
the tip of the tail the .ventral surface of the body became concave 

16 * 
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by the in-drawing of the ventral scales, and it fell to the ground 
with the body rigidly held straight. Dendrophis formosus JBoie 
and Dendrelwplvis eaudolineatus Gray also have hinged ventral 
scales, but it lias never been reported to me that either of these 
species t,: Hew,” nor, indeed, can I claim to have satisfactorily 
established the “ flight” of 1). pieties; but it is certainly worthy of 
note that an independent witness should assert it of a species 
equipped with the same mechanism for a parachute flight as the 
two species of Ghrysopelea. 


Maxell 20, 1906. 

Dr. Henry "Woodward, F.E.S., Vice-Presitlent, 
in the Chair. 

The Secretary read the following report on the additions that 
had been made to the Society’s Menagerie in February 1906 :— 

The registered additions to the Society’s Menagerie during the 
month of February were 112 in number. Of these 33 were 
acquired by presentation, 15 by purchase, 48 were received on 
deposit, and 16 in exchange. The total number of departures 
during the same period, by death and removals, was 197. 

Amongst the additions special attention may be directed to :— 

Three Red-handed Tamarins [Midas rvfimanus) from Surinam, 
deposited on Feb. 3rd. 

A Jaguar (Felis onca ), J ? from South America., purchased on 
Feb. 22nd. 

A King Parrot (Jprosmiclus cycmiopygins ), cf, from Australia, 
presented by Miss Jessie Capes on Feb. 16th. 

A Masked Parrakeet (’ Pyrrhidopsis per sonata) from the Fiji 
Islands, purchased oil Feb. 1st. 

A Red-throated Laughing-Thrush (lanthocmda nijigvlaris) 
from British India, presented by Mr. R. Phillipps on Fell. 8th. 
Hew to the Collection. 


The Secretary exhibited a paper cutting representing the print 
of the fore foot of a very large wild Indian Elephant. The 
measurement was sixty-six inches in circumference, and laid been 
taken by Mr. C. A. Sherring, Deputy Commissioner at Aim ora, 
India. Mr. Sherring believed that the measurement was a 
u record” and inferred that the Elephant, which was described as 
enormous and had been seen by several persons, stood 11 feet liigh 
at the withers. The Secretary mentioned that in the 6 Records 
of Big Game,’ published by Mr. Rowland "Ward, one larger 
measurement had been given, that of a foot-circumference of 
67i inches taken from a living Elephant under charge of 
Lieut.-Col. G. W. Hanson. 


The Secretary also exhibited, on behalf of Mr. John Bowes, 
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F.Z.S., a tooth of tlxe Mammoth from the sand in the estuary of 
the East Swale, about three miles west of Herne Bay. 

^Dr. Walter Kidd, F.Z.S., exhibited lantern-slides of sections 
of the skin from the palmar and plantar surfaces of Mammals. 
Upwards of 70 species had been examined, and the present series 
comprised 6 Marsupials, 3 Undents, 10 Carnivores, and 17 Primates. 
These groups presented certain common features as regards the 
papillary ridges and the papillary layers of the corium, which two 
structures were shown to be closely related in their varieties. 

Mr. Oldfield Thomas, F.R.S., F.Z.S., exhibited a skull of a Bear 
from the Shan States which had been sent to him by Dr. A. 
Alcock, F.R.S., Superintendent of the India Museum, Calcutta. 
The Bear had lived for a short time in the possession of the late 
Mr. Rutledge, a live-animal dealer, who had on its death pre¬ 
sented it to the Indian Museum, No Bear had previously been 
recorded from this part of Asia. The animal proved to be a 
member of the Ursus arctos group, and appeared to be most nearly 
allied to the U. a . yesoensis Lydekker, of Hokkaido, the northern 
island of Japan, but evidently represented a different form. 

It was proposed to be called 

Ursus arctos shanorum Thos. 

Abstr. P. Z. S. 1906, p. 17 (March 27th). 

Size small. General colour dark brown, the hairs of the sides 
tipped with grey; an ill-definejl darker line down the centre of 
the back. 

Text-fig. 58. 



Skull (text-figs, 58, 59 a) of the peculiar long, narrow, and 
vaulted shape of that of U. a . yesoensis, but very much smaller 
than in that animal. Nasals abruptly and strongly narrowing 
in their posterior half. Breadth across postorbital processes 
unusually small. Palate narrow. Premaxillse not extending back 
to the level of the back of the canines. 
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Teeth peculiarly short and broad in outline. P ! very broad 
and heavy, nearly as broad as long, with low cusps and a, low 
broad internal lobe. M 1 rather shelter, and yet actually broader, 
than in the type of yesoeusls . Lower teeth similarly broader 
throughout, the last molar quite unusually broad and square in 
shape, not narrowing behind (see text-fig*. 59 b). 


Text-fig. 59. 



Dimensions of the typical skull;— 

Basal length 295 ram.; zygomatic breadth 102; length of* nasals 
82; interorbital breadth 59; breadth across postorbital processes 
87; intertemporal breadth 62; breadth of brain-case 95 ; mastoid 
breadth 141; palate length 169, 

UTeetli: p‘ 17x15; m 1 22x18; m a 30x19; p 4 14x7; u>. 23 
Xll-5; m t 25x16-5; m, 20x17-5. 

Hob. Shan States. 

Type. Subadult male. B.M. no. 6.3.16.1, 

This Bear differed from the Hokkaido Bear, which appeared to 
be its nearest ally, by its much smaller size and by the marked 
differences in the shape of the teeth above detailed. 

By the kindness of the Trustees of the Indian Museum, the 
typical specimen of this interesting Bear had been ceded in 
•exchange to the British Museum, 
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Mr. XL. E. Holding exhibited find made remarks upon the 
following specimens, illustrating anomalies and variations in the 
teeth of certain animals :— 

(1) Skull of a Monkey (Oercopithecas pains) (text-fig. 60) show¬ 
ing supernumerary premolars fixed in the body of the maxilla and 

Text-fig. 60. 
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of the lower jaw respectively, an uncommon variation in the 
eruption of supernumerary teeth. 

(2) Portion of the skull of a Rabbit and skull of a Mouse showing* 
curved and elongated incisors, due to the fact that these incisors 
had never* met at their cutting-edges. 

(3) Skull of a Borzoi Hound in which the second left premolar 
had a single fang and the last right permanent molar had a double 
fang, both conditions being unusual. 

(4) Lower incisor teeth of a Cow and of a Horse, showing 
irregular growth due to injuries to the symphysis or union of the 
lower jaw. 

(5) Skull of a Ohacma Baboon {Gynocepludus porcarius) showing 
displacement of the left upper incisors, due to an injury causing 
necrosis of the premaxilla. 

(6) Lower jaw of a Highland Bam showing supernumerary 
last molars on each side, and lower jaw of a Thar (Ifamiiragm 
jemlaicus) showing overgrown and elongated molars, due to 
necrosis in the upper jaw and loss of the corresponding tooth. 


The following papers were read:— 

1. Note on Deaths occurring in the Society’s Gardens 
during 1905. By C. G. Seligmann, MIL, M.IiO.P. 

[Received March 19,1906.] 

Iii the annexed table will be found the causes of death, so far 
as they could he discovered, of 296 mamma-ls and 218 birds which 
died in the Society’s Gardens and which were submitted to post¬ 
mortem examination during the year 1905. In those mammals 
and birds no cause of death was found in 28 and 86 instances 
respectively. 

A few words are necessary as to the method of (dassifmntion 
adopted in the table. In the first five sections the conditions 
specified are classified pathologically according to the anatomical 
nature of the lesion produced. This arrangement is departed 
from in Section YL, where, under the heading cerebral tumour, 
are given two cases which logically belong elsewhere, hut which 
are included here, since pressure on the brain produced the 
symptoms which caused death. In one of these cases the pressure 
was due to hydatid cysts, in the other to the growth of what 
was perhaps a Streptothrix. Under parasites are included only 
those cases in which it appeared that death was directly brought 
about by pressure and consequent exhaustion due to the presence 
of the parasite, which in every case given under this heading was 
an hydatid. Many other animals had parasites of one sort or 
another which appeared to have exerted little or no pathological 
influence. The ninth heading includes a number of birds which 
it appeared probable, their companions had killed or * severely 
injured. 
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1 do not propose to discuss here the deaths from tuberculosis 
and enteritis among monkeys and birds; the figures given in the 
appended table are sufficiently striking, and point to the necessity 
ol increased effort to diminish these diseases. 

Finally, attention may be directed to the following points of 
special pathological interest:— 

i. The rarity of new growths, of which but two instances 

occurred, viz., an epithelioma in a Pinna, and a columnar- 
celled adenoma in a Monkey. 

ii. The occurrence, in the ease of the Sheep with “ cerebral 

tumour” caused by hydatids, of perforation of the vault 
of the skull, due to intracranial pressure with the absence 
of optic neuritis of such a degree as to be detected on 
careful examination of the back of eye with a hand-lens. 
Attention may also he directed to the absence of any 
marked limb-weakness in this case until very shortly 
before death. 

iii. The existence in the Gardens of a chronic disease in birds, 

mycosis, with well-marked post-mortem signs due to 
invasion of the tissues by a mould, Aspergillus f mnigatus. 


2. A Monograph of the Coleoptera ot the Genus Sciobius 
Schh. (Gurculionidae). By Guy A. K. Marshall, 
F.Z.S. 

[Received December 8,1905.] 

(Plates XVIII. & XIX*) 

The genus Sciobius was established by Sehonherr in 1826 
(Bisp, Metln p. 197) for the reception of Ourculio tottus Sparrm. 
and C. puUus Sparrxn. 

In 1834 Gyllenhai described two species, tjrmus uml parcaim, 
the latter, however, being merely the $ of ioltus. In 1843 
Boheman published descriptions of eleven more species, prin¬ 
cipally from the collections of -Dr6ge and of Ecklon & Zeyher ; 
adding yet another in 1845 from Wahlberg’s collection. Of 
the former series, three forms must be regarded as synonyms. 
In 1862 Wollaston described a single species, paivames , taken 
by Welwitsch in Angola, but it is doubtful whether the insect 
'has,been rightly included in this genus. In 1871 Fahrams 
aclded six more species to the list, all of which had been captured 
by 1 the distinguished Swedish explorer, Wablberg. 1 ., 

The present, paper -contains descriptions of no less, than twenty-, 
two additional species, which must provisionally be regarded as 
new; thus giving a total of forty species exclusive of Wollaston’s 
doubtful insect. 
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Three other species have been erroneously escribed to this 
genus, namely:— 

(1) S, stibnodosus Well. (Ann. Nat. Hist. (9) ix. 1869, p. 416). 
The insect was described from St. Helena., and 1 have examined 
the types in the Wollaston collection in the British Museum. The 
species is clearly identical with Phlycthius caUosns Boll., which is 
a, common vineyard and garden pest in many parts of Cape 
Colony, and it is probable that it was accidentally imported 
thence to St. Helena. 

(2) geniculatus Fst., which has proved to be identical with 
S'denies albicincins Fst. (vide St-ett. ent. Zeit. Iviii. p. 70), 

(3) S. mus Fst. Through the kindness of Dr. Walther Horn, 
I possess two examples of this species from the Ukami Mts., 
in German East Africa. They certainly do not belong to the 
genus Sciobius y nor even to Lucordaire ? s tribe of u Otioihynchicles 
vrais-T owing to the enclosed corbels of their posterior tibia?. 
The species is really referable to the tribe Oosomicles, and agrees 
extremely w T ell with both the description and figure of Sphrigodes 
margaritaceus Gerst. (v. cl, Deckenls Beisen, Glied. p. 226, t. xi. 
f. 6), with which it is probably synonymous. 

From all other genera of the 0tiorhynchhire (except Calyptops 
and PMycthivs) Sciobius may be distinguished by the following 
combination of characters:—the metasternmn. is very short; the 
three intermediate segments of the abdomen are subequal in 
length; the corbels of the posterior tibia? are entirely open; the 
tarsal claws are quite free ; and the second joint of the funicle 
is always longer, and usually much longer, than the first. 

Phlycthius Sehh., winch contains but a single species, eallosus 
.Boh., may be readily distinguished owing to its having the apex 
of the rostrum entire (whereas in Sciobius it is deeply incised), 
and also by its very prominent eyes, which are in the form of 
obtuse cones directed backwards, while their facetting is distinctly 
coarser than in Sciobius. On the other hand, Calyptops Sehh. is 
much more closely allied to the latter genus, and indeed the only 
distinctive character would appear to be the two elevations on 
the forehead above tlxe eyes. I have not had an opportunity of 
examining the unique species, C. granosm Boln, but judging from 
the description and from Lacordaire’s figure, it evidently presents 
a great affinity to some of the larger Sciohii , which, moreover, in 
several instances show distinct traces of the supra-oeular ele¬ 
vations. It is therefore not impossible that the genus may have 
to be incorporated ivith Sciobius . 

■" Certain species of the genus Sysiaies Gerst, and Iscmiris Thom, 
present a superficial resemblance to some of the more slender' 
Sciobli , while Miiopkorm Gerst. recalls the more rotund species. 
But all these three genera may be differentiated by their tarsal 
claws which are connate (at the base only), and by their antenna?, 
in which the.first two joints of the funicle, are either equal or the 
first is longer than the second.'. ■ A 

If we exclude S. paimnus Well., the genus Sciobim as here 
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defined is restricted to the extra-tropical portions of South-east 
Africa,, including the Transvaal, Zulu land, Natal, Orange River 
Colony and Cape Colony east of about 25° E. Long. The following 
table will give an idea of tlie relative distribution of the species 
as at present known :— 


Species. 


Capo, i Natal, j Zululand. j Transvaal.' O.R.C. 


granosus . 

eultnitus . 

cinereus . 

obesus . 

dealbatus . 

cognatus . 

opalinus . 

impress i<*( >11 is 

brevicollis. 

bistrigicnllis ... 

oneili. 

grain penn is 
plampeimis ... 

lateralis . 

tcrmiconiis ... 

latipennis. 

acienlatif rons 

barkeri . 

scapularis. 

gnseius . 

pidlus . 

pollinosus. 


spatulatus ... 

pdringueyi ... 

victims . 

. " 


: i 
! 

: 

pondo . 

tottus . 



murieatus . j * 

augustus . ! . 

panzanus . ! * 

scbbnlandi ... #. 

vividis .i . 

nanus . ! # 

prasinus . ' # 

vittatus . ! . 


. i 

; ^ i. 

'h •] 

! 

1 ; 

:JJs i ! 

j j 

1 * 

i ! 

arrowi ... j t- 

bond . ; . * 

wablbcrgi ... . > •» 

sqnamulosns .j % 


Totals . ; 17 20 


7 1 | 


The predominance of Natal in point of species is doubtless dtie 
to the fact that the Colony has been much better worked, as a 
whole, than the other areas. When the fauna of the Transkei 
and Pondoland is better known, it will probably be found that the 
genus attains its greatest development in Cape Colony. Similarly 
Zululand and the Transvaal will certainly yield many additional 
forms. Owing to the large tracts of treeless country in the 
Orange River Colony the genus is not likely to be well represented 
there; and although Dr. H. Brauns has kindly sent me a number 
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of Curciilioniclse from both Bothaville ami Hoopstad, there was 
not a single Sciobins among them. 

Of the comparatively few species with whose habits I am 
acquainted, the majority feed on low trees and shrubs; and on 
the Natal coast brevicollis and bistriyicollis are among the 
commonest beetles to be obtained by general beating. On the 
other hand, the smallest species, and those with a. predominance 
of bright green colouring, appear to prefer herbaceous plants and 
are generally obtained with the sweeping-net. 

The general type of colouring is black or reddish brown varie¬ 
gated with grey, whitish or yellowish scaling, which has a fairly 
constant tendency to form a denser lateral stripe, often accompanied 
by a transverse band across the summit of the elytral declivity. 
In only a few instances are bright colours to he found, and then 
they are of a green or golden-green hue. There can be little 
doubt that in every case the colouring of these insects will be 
found to have a simple procryptic significance. 

There is a well-marked sexual dimorphism in many of the 
species, so that in one or two cases the sexes have been described 
as distinct forms. But these sexual characters are often very 
different in the various species, and the only one which is constant 
throughout the genus (or, rather, throughout the 24- species of 
which both sexes are known) is the form of the last abdominal 
segment. This is always more acuminate in the J and is 
usually slightly convex in the middle; whereas in the 3 it is more 
broadly rounded apically and proportionately more transverse, and 
generally there is a more or less shallow central impression. 
Another common character is the greater curvature of the tibia?, 
especially the anterior pair, in the 3 . But in the case of ohesm, 
dealbatus , opalmus , pollinosus , and margiuatus , the tibia? are 
practically similar in the two sexes. In a few species, such as 
brevicollis , grcmosus , and pondo, this distinction is specialty well- 
marked, the tibia? of the 3 being also broader and noticeably 
compressed. In the great majority of instances, however, the 
difference is comparatively slight. Horni presents a special 
feature in that the anterior tibia? of the 3 are distinctly sinuate 
internally. Another striking sexual character is to be found in 
the rostrum, in which the genie of the 3 are occasionally produced 
into long, recurved, horn-like processes. But this is only the 
case with grcmosus and cultratiis. In bistriyicollis and dealbatus 
there is a similar production, only to a much less extent, and the 
process is not recurved. In cinerews , scapularis , griseus , and 
riridis the gen® are only slightly more dilated in the 3 than in 
the y ; whereas in the remaining 16 species the sexes do not 
differ in this respect. As a rule, the shape of the prothorax is 
similar in the two sexes, hut in brevicollis , bistriyicollis , barkeri, 
margmatus , pondo , and iottns this segment is distinctly shorter 
and more transverse in the 2 ; in grcmosus its sides are more 
strongly rounded in the 3 ; while in cultratiis the central portion 
is more elevated and smoother in the $ than in the 3 . In the 
majority of species the shape of the elytra varies considerably in 
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relation to sex, but in civereus , dealhalus , cognatus, opedinus, pmsi - 
'/w/, 9 , ami wahlhergi there is practically no difference; while in ohesm, 
scapular is, and /aowi* the distinction is comparatively slight. 

The present revision lias only been rendered possible by the 
generous assistance afforded me by many friends. To the Trustees 
of the British Museum I am much indebted for their .kindly 
permitting rue to bring out to Africa practically the whole of the 
material contained in the National Collection ; and my thanks are 
particularly due to Mr. G. J. Arrow of that Institution for much 
valuable assistance, especially in supervising the dm,wing of the 
insects and correcting the proofs of this paper. My friend Prof. 
Dr. Si listedt of Stockholm was good enough to lend me typical 
examples of no less than 19 species described by the old Swedish 
authors, thus immensely facilitating the labour of identification 
and ensuring more accurate determination. Dr. 1). Sharp of 
Cambridge, Prof, Poulton of Oxford, Mr. Peril iguey of Cape 
Town, and Dr. Schonland of Grahamstown, all generous]}' placed 
at my disposal the whole of the examples of this genus which 
were to he found in tlie collections of which they are respectively 
in charge. My fellow-collectors in South Africa,, Mr. C. N. Barker 
and Father O’Neil, have kindly contributed to my needs in their 
usual open-handed manner; while my good friend Dr. W. Horn 
of Berlin has most liberally procured for me quite a remarkable 
number of new and rare species, two of which I have not seen 
in any other collection. 

The following synoptic Table, despite its many shortcomings, 
will probably render identification somewhat easier. 


tipecicrum Conspectus 


1. (32.) 

2. (19;) 

3. (6.) 

4. (5.) 

5. (4.) 


<>. m 

7. (10.) 

8 . (».) 

fc (80 

10. (70 

11. (14.) 

12. (13.) 

13. (12.) 


Prothorax basi utrinque fovea elongata aut rotundata 
evidenter impressus. 

Funiculi artieulus ter tins primo non, aut vix, Ion,A or. 

Gome proces.su reeurvo valde product w. 

Elytra late ovata, humoris rotimdatis, prothorus aiqniditer 
granuktuR; antenna; brevioroSjchivnovata. 1. H.gncmmts Filin', $ . 

Elytra anguKte ovata, liurneris valde obliquis; prothorax 
medio obsolete granola tusj antenna* longiores, eluva, valde 
elongata et acuminata . 2. 8. out fra tun, sp. nov., g. 

Gena; non mnirvo-produefcie, 

Gena* acute angulariter dilateta*. 

Major (91-10.i mm.), tliorace apiee eonsineio. 

3. ft, vinantff , sp. nov. 

Minor (7-8 mm.), tliorace apiee non constricfco. 

5. $. dealbatus Filin*. 

Genre rotundatie aufc obtuse angulatie, 

Antenuai longiores, funiculi articidi term inales evidenter 
longiores quara latiores. 

Elytra late ovata, liurneris rotundatis, protborax et elytra 
undique jeqimliter granulata ............ 1. 8. cjrmmm Falir. $. 

Elytra august© ovata, hnmeris valde obliquis; prothorax 
medio parum elevatus ibique obsolete granulatusj 
elytra retro obsolete granulata.. 2. S. cuUratm , sp. nov., $. 


* h must be noted that two species with which I am acquainted, viz. 8. lateralis 
Bob. nml 8. muricatus Bob., are not included in this Key, owing to the fact that 
several of the diagnostic characters here utilised are not mentioned in Boheman’s 
descriptions. 
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14 (11.) 

15. (16.) 

16. (15.) 

17. (18.) 

18. (17.) 

19. (2.) 

20. (28.) 
21 . ( 22 .) 

22 . ( 21 .) 

23. (20.) 

24. (23.) 

25. (24.) 

26. (29.) 

27. (28.) 

28. (27.) 

29. (26.) 

30. (31.) 

31. (30.) 

32. (1.) 

33. (50.) 

34. (49.) 
85. (30.) 

36. (35.) 

37. (38.) 


38. (37.) 

89. (48.) 

40. (43.) 

41. (44.) 
43. (43.) 

43. (42.) 


44. (41.) 
4*5. (40.) 


Antemue comparato breves et validity funiculi articuli 
term in ales non, ant perparum, longiores quam latiores. 

Major (10-12 _ mm.), scapo subcylindrieo; iuterstitils 
elytrorum latis, subplanis, omnino hevibus. 

4. $. ohesvts , sp, nov. 

Minor (5-7 nun.), scapo compresso; interstitiis angustiw 
et convexis, aut tuberculatis. 

Fusco-cinereo-squamosus, elytris non tuberculatis, scapo 
niargine anted ore fortiter curvato . 6. B. cognnUis , sp. nov. 

Y iridi-O] jalino-sqvuunosus, elytris tuberculis depressis et 
rotund atis puree adspersis, scapo ante taut urn leviter 
curvato . 7. B. opalinns, sp, nov. 

Funiculi articulus tertius priino evidenter longior. 

Funiculi articulus tertius quarto evidenter longior. 

Prothorax ante fortiter angustatus, lateribus pone medium 
abrupte angulatis . 8. B. impressicolUs Boh. 

Prothomx ante uonniliil angustatus, lateribus leviter 
rotundatis . 9. S, brevieollis Fain*. 

Funiculi articulus tertius quarto non, aut perparum, 
longior. 

Gems evidenter dilatatm et angulariter productie, pneeipue 
in £ . 10. B. bistrigicollis Boh. 

Genie non, aut vix, dilatafee. 

Prothorax valde transversus, longitudine dnplo latior; 
minores (44-6 mm.). 

Elytra baud granulata, omnino lajvia; prothorax anterius 
modice augustatus; scapus latus, compressus et ad apicem 
gradatim dilatatus. 11. S. oneili, sp. nov. 

Elytra lateribus granulatis (minus evidenter in $); pro¬ 
thorax anterius valde angustatus; scapus angustior, sub- 
corn pressus, normihil abrupte clavatus . 12. S, granipennis Boh. 

Prothorax modice transversus, dimidio latitudinis' longior; 
majores (74-10 mm.). 

Scapus tenuissimus, non compressus, abrupte clavatus; 
prothoracis fovea: laterales parvae, rotimdahe et minus 
profundus... 15. 8. tennieorms. sp. nov. 

Scapus latus, compressus, gradatim dilatatus; prothorax 
utrinque profundo et longitudinaliter irnpressus. 

13. 8. plauipeuuis, sp. nov. 

Prothorax ad latera non, aut vix, irnpressus. 

Funiculi articulus tertius prime manifesto longior. 

Scapus mimquam fusiformis nec supi*a carinatus. 

Elytrorum sufcura evidenter elevata, interstitio secundo 
antice fortiter dilatato et subdepresso... 16. S. Tatipennis Fain*. 

Elytrorum sntura non elevata. 

Rostrum a basi ad apicem gradatim angustatum; elytrorum 
infcerstitium secundum versus basin dilatatum et stria 
secunda sinuata (prsucipue iu $); Irons subtiliter 
acieulata... 18. B. harkeri , sp. nov. 

Rostrum parallelum aut apice leviter dilatatum; stria 
secunda versus basin non sinuata, aut all ter cum froutu 
evidenter striolata. 

Elytra basi baud constricta, angulis externis non tuberculato- 
productis. 

Scapus latus, evidenter compressus et versus apicem fere 
pamllelus. 

Elytra ovata, ante medium latiora, apice subacuminata. 

Protborax ad latera utrinque leviter subdepressus, ibique 
pallido-squtunosus, in dorso granulis depressis adspersus, 
lateribus leviter rotundatis nec subangulatis. 

19. S. smpuiaris Boh. 

Protborax ad latera baud depress us, in dorso coriaceus nec 
granulatus, lateribus prope basin subangulatis. 

17. S. aciculatifrons Bob. 

Elytra globosa aut subglobosa, in medio latiora, apice late 
rotundata..... 20. yS. gr ise us Gyl. 

Scapus angustior, non, aut vix, compressus, apice evidenter 
clavatus. 
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40. (4*7.) i Elytra latissime ovata, retrorsum late rotundata; tarsonun 
! articulus primus tertio evidenter august ior, secundo et 
j tertio simul sumptis brevior. 21. 8. pnllas Sparrm. 

47. (46.) 1 Elytra angnste ovata, retrorsum subacuminata; tarsonun 

I avticulus primus tertio liaud angustior, secundo et tertio 
j simul sumptis longitudiue ®qualis . 22, 8. pvUhwsus Faltr. 

48. (39.) j Elytra basi constriota, angulis externis plus minusve 

tuberculato-productis... 23. mart/hiatus Fahr. 

49. (34.) Scapus latissimus, fusiformis, supra medio evidenter 

earinatus . 24. 8. spa till ulus, sp. nov. 

50. (33.) Funiculi articulus tertius primo non, aut vix, longior. 

51. (78.) Oculi laterales, distantes, prominuli aut saltern evidenter 

eonvexi. 

52. (75.) Protliorax medio non canalieulatus, interstitiu elytrorum 

®que elevata. 

53. (72.) Tibi® posteriores interne baud crenulat®. 

54. (67.) Corpus non mefcallico-viridi-squamosum. _ 

55. (58.) i Elytra fascia pallida transvcrsa pone medium ornata. 

56. (57.) I Elytra retro subacuminata., ad latera pallide sulpliureo- 

i squamosa, basi protborace ]>aullo latiora, angulis externis 

leviter prominutis et subrectangulis ... 25. 8, peritufiici/i, sp. nov. 

57. (56.) Elytra retro late rotundata, undique cinereo-squamosa, basi 

prothoraeu vix latiora, bunions rotundatis. 31. 8. panzanm, sp. nov. 

58. (55.) j Elytra niunquain transversim fasciata. 

59. (60.) j Elytra pone medium latiora, apioe late rotundata, si superne 

I inspecta . 26. 8. vhluus , sp. nov. 

60. (59.) Elytra ante medium aut in medio ipso latiora, apice sub¬ 

acuminata. 

61. (64.) Elytrorum interstitiu grauulata. 

62. (63.) Funiculi articulus tertius quarto manifesto longior, elytra 

setis pallidis longis subereetis adspersa; major (11-12 mm.). 

27. 8 . panda, sp. nov. 

63. (62.) ! Funiculi articulus tertius quarto non longior, elytra setulis 

j minutis depressis, retrorsum tantummodo persj)iciendis, 

j adspersa ; minor (8-10 mm.) . 28. 8. tottm Sparnn. 

04 (61.) j Elytrorum interstitiu baud granulata, omnino bavin. 

65. (60.) ! Elytra elongata ct an gust at a, dense olivaeeo-cinereo-squtimu- 
j losa, baseos angulis externis prominulis et subrectangulis. 
j 30. 8. anyustus, sp. nov. 

00, (65.) j Elytra late ovata, omnino denudata, Immeris rotundatis. 

J 32. 8. schmlamli, sp. nov. 

67. (54.) ; Corpus ajqualiter metallico-viridi- aut auroo-vuidi-squa- 

| mosum. 

68. (69.) | Gen® augulatai et product®. 33, 8. tn sails, sp. nov. 

69. (68.) I Gen® baud product®. 

70. (71.) j Itostri carin® exteriores evblentes; elytra breviora, lata,, obtuse 

j ovata; protliorax longitudiue duplo latior. 34. 8. nanus, sp. nov. 

71. (70) i Kostri camm oxteriores obsolescontes; elytra longiora, apice 

i subaemmnata; protliorax dimidio latitudinis longior. 

35. 8. prashms, sp, nov. 

72. (53.) Tibia; posteriores interne evidenter emmbtta?. 

73. (74.) Elytra convexa, ante medium altiora (a latere inspecta), 

interstitiis altemis cinereo- et bnmneo-squarnosis, dorse 
band setulosis_... 3(5. 8, mttaf us, sp. nov. 

74. (73.) Elytra dorso antice depbnnitn, longo pom; medium altiora, 

brunneo-squamulosa et fascia cotmnuni pallida angulata 
pone medium ornata, dorso setulis brevibus erect is' part® 
adspersa . 37. 8, arnowi, sp. nov. 

75. (52.) Protliorax evidenter wed minus profunde canal ieulatus; 

elytra interstitiis aliquis altioribus, saltern prope basin. 

76. (77.) Funiculi articulus primus tertio non longior; elytrorum 

interstitiu alterna altiora (minus evidenter in !j?) sed 
baud carinata . 38. 8, harni, sp* nov. 

77. (76.) Funiculi articulus primus tertio raulto longior; interstitia 

2,3, 4 et 7 carinata, 5 et 8 tanturn prope basin, 6 tantum 
prope apicem, carinata . 89. 8. wahlbergi Bob. 

78. (51.) Oculi, fort-iter depress!, magis approximate et subdorsales. 

: '10. 8. squama! os us Bolt. 
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1. Sciobius gkanosus Fahr. 

A. granosm Fahr. (Efv. K. Yet.-Ah. Forh. 1871, p. 27. 

Long. 10-18. lat. 5-6 J mm. 

Head twice as broad as its length, with scattered punctuation 
and sparse yellow scaling; forehead with an ill-defined central 
impression and a slight tubercular elevation above the eyes, which 
are very prominent. Rostrum longer than broad, as long as pro- 
thorax, tri carinate clorsally, and with a short lateral carina just in 
front of eye; genre produced in d into a long (Id mm.) re¬ 
curved horn-like process, rounded and only slightly prominent in 
$ ; upper surface with irregular shallow punctuation and dense 
oelireous scaling. Antennm moderately long, piceous, irregularly 
aciculate and with fine pale pubescence; scape compressed and 
gently curved, third joint of funicle scarcely longer than first. 
Prothorax very transverse, sides strongly rounded, especially in 
the o , broadest about middle, base truncate, apex narrower and 
slightly sinuate, with a faint constriction and an impressed trans¬ 
verse line close to the margin ; upper surface convex, but flattened 
in the median basal area and fairly closely covered with smooth 
depressed tubercles; the interstices are thinly clothed with oelireous 
scales, and there is a short curved lateral impression on each side 
near the base. Elytra broadly ovate, shoulders obliquely rounded, 
sides amp]iated, broadest near base; upper surface convex in $, 
sulidepressed in d ; with shallow strife containing rows of distinct 
separated granules; the intervals with rows of low rounded 
tubercles, which are absent on the indexed margins, the strife 
there being also simply punctate; colour black or piceous brown, 
granules and tubercles bare and shiny, the interstices with thin 
yellowish scaling. Legs stout, thicker in the d , black or piceous 
brown, finely aciculate and sparsely punctured, with yellowish 
scales and setae which fire dense near the apex of femora.; the 
anterior pairs of tibiae broader and more strongly curved in 
the d. 

Types d $ in the Stockholm Museum. 

Natal : Upper Tongaat Id. (G. AL Barker ), Estcourt (G. A. K. if/.), 
Durban (A . L). Millar), Maritzbnrg [S.A. Mils.]. Zululaxd : 
Eshowe [S.A. Mus.]. 

It is evident from his description that Ffihrreus took the d 
of this species for the 2, both sexes being represented in 
Wablberg’s series. It is curious that he makes no reference to 
the striking horn-like rostral processes of the d > which distinguish 
it from all other species of the genus except A. cultratus. 

2. Sciobius cultratus, sp. nov. (Plate XYXII. fig. 1.) 

Long, lat. 41-5| mm. 

Head strongly transverse, finely aciculate and with rather thin 
grey scaling; forehead finely plicate, with no distinct impressions ; 
eyes prominent. Rostrum distinctly longer than its width at 
base; in the d the sides are somewhat narrowed from the base to 
about middle, and the gena> are produced into broad but. sharp 
Prog. Zqou. Soc.~ 1906, Yol. I. No. XYII. ' ^ 17 
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sickle-shaped processes ; in the $ the sides are subpamllel baxally 
and the genm tire only moderately and roundly dilated ; upper 
surface in (pressed, tricar i note, the outer cavil uv para, lie! from base 
to beyond middle, thence widely diverging, an additional short, 
curved eaiina in front of eyes ; punctuation and scaling* a,s on the 
head, the central car inn, bare. Antcaww comparatively long and 
slender, piceous, with fine grey pubescence; scape elavato, slightly 
compressed and distinctly curved; first joint of fuuiclo about 
ns long as thii'd, the subterminal joints elongate. Broikorao. 
moderately transverse, base gently Insinuate, sides not much 
rounded, broadest before middle, with a, shallow constriction near 
apex, which is truncate and narrower than the base; upper sur¬ 
face convex, with scattered rounded granules, except along a, 
broad centra! space which is almost smooth, punctured and slightly 
elevated, being more prominent in the 5 than in the 3 ; a rounded 
impression on each side near base; colour piceous, the granules 
and the central ridge (in the $ ) bare, the interstices with grey 
scaling. Elytra subtruncate at base, ovate, more acuminate apically 
in the 3 , so that the sides appear more rounded than in the ? , 
broadest well before middle; upper surface convex, with broad 
stria 1 containing shallow rugose punctuation, the intervals convex, 
more or less distinctly granulate, often subrugose; colour piceous, 
with uniform grey scaling, the intervals posteriorly with rows of 
small grey squamiform seta 1 . Legs piceous or ferrugineous, with 
the knees black, and with line grey scaling; all the femora more 
strongly clavate in the 3 than in the $, and the tibia? more 
strongly curved, especially the anterior pairs. 

Tape, 3 in the British Museum, 5 in the Oxford Museum. 

Natal: Durban (II. IF. BdLMarley ), Pinetown j coll. 
Gr. A. Ed M.], Marit.zburg [S.A. Mus.], Howiek (0 . Ad Barker). 

Allied to granosns Ffihr., but with much narrower elytra., the 
obliquity of the shoulders being most noticeable in the 3 ; the 
sides of the prothorax are also much less strongly rounded and 
the lateral impressions deeper; in perfect specimens there is a 
small round whitish spot at the base of each elytron, 

3., Sciobius CTXEUETTS, sp. nov. (Plate XVIII. fig. 3.) 

Long. iP-104, 1st. b~() mm. 

Head transverse, with coarse shallow punctuation which is 
hidden by dense grey sealing; forehead with a central impression 
and with a, slightly raised fold above the eyes, which, a, re prominent. 
Rostrum, rather longer than broad, sides parallel to beyond middle; 
gense. sharply and laterally produced in both, sexes, but more 
prominent in the 3 ; upper surface shallowly impressed, tri- 
, carinate, the outer caring with a, strong outward curve towards 
apex; punctuation rugose, but the whole surface covered with 
dense scaling except the central carina, Antemiw moderately long 
and thick, piceous, with dense grey pubescence ; scape sub- 
cylindrical, evenly curved and gradually clavate ; fuuicle with the 
first joint equal to the third, the subterminal joints comparatively 
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short, subcouicit]. Protlwrct& strongly transverse, subtrimcate at 
base, evidently narrower and truncate at the apex, sides not much 
rounded, broadest rather before middle and distinctly constricted 
close to apex ; upper surface convex, set with rather distant small 
rounded granules, with a deep rounded lateral impression on each, 
side near the base and a transverse impressed line at the apical 
constriction; colour pieeous, the granules bare, the interstices vvitl • 
dense even grey scaling. Elytra broadly ovate, of the same shape 
in the two sexes, suhtruncate at base, sides rounded, broadest 
about middle ; upper surface convex, the strife containing rows of 
large shallow punctures separated by small granules and more or 
less hidden by the scaling, disappearing behind middle, where the 
strife become deeper; the intervals rather narrow, subequal in 
width, convex (more so posteriorly), uneven owing to the presence 
of depressed obsolescent granules; colour pieeous, covered with 
uniform grey scaling. Legs stout, pieeous, with rather thin pale 
scaling, the anterior tibia? not curved, but the internal apical 
angle more produced in the 8 than in the g . 

Type, 8 in the British Museum, 2 in the Oxford Museum. 

Cape Colony: Ivnysna (IT. F. Purcell). Traxs&ei: Kentani 
(Lev. Dr. F. C. Kolhe). 

I am indebted to I)r. Walther Horn for six examples of this 
species, but they are without exact locality, beiim merely labelled 

“Gape” 

This insect is very closely allied to 8. cultratus Mshl., of which 
it is probably the Gape Colony representative. It is, however, a 
larger and more robust insect and the elytra of the 8 are not 
acuminate posteriorly ; the dilated genre are not recurved in the 
8 , they are sharp and not rounded in the $ ; the antexime are a 
little shorter and thicker; the prothorax is much more transverse 
and entirely lacks the smooth raised central portion of cultratus ; 
the apical abdominal segment is much broader and less acuminate 
in both sexes ; finally, in cultratus the anterior tibiae of the 8 
uve distinctly curved on their outer edge and the internal apical 
angle is sharp in both sexes, whereas in cinereus the outer edge of 
the anterior tibia? is straight and the internal angle is broadly ami 
bluntly produced in both sexes. 

4. Soiobius obesus, sp. iiov. (Plate XYIII. fig. 2.) 

Long. 10|—12, lat. 5f-64 min. 

Head strongly transverse, its length rather less than half the 
breadth, black, finely aeiculate and densely covered with grey or 
yellowish sealing with a metallic golden reflection ; forehead with 
a deep longitudinal impression in the middle and a shallow one on 
each side of it; a distinct rounded projection above the eyes, which 
are prominent. Rostrum a little longer than the width, at base; 
geme moderately dilated into a blunt angle, similar in the two 
sexes; upper surface deeply excavate, with a smooth central 
carina, the, lateral carinse Insinuate in the (unique) 8, straight 
and convergent basally in the $, beyond these an additional 

17* 
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short broad basal carina; punctuation and scaling as on the head, 
only the central carina, hare of scales. Antenna} moderately long 
and stout, densely covered with golden yellow or grey scaling; 
scape only slightly curved, suhovlindrical, very gradually thickened 
from base to apex; first joint of funicle rather longer than, third, 
the three suhtermiual joints as broad as Song. Prothomx with its 
width 14 times its length, base truncate, the sides gradually dilated 
from there to far beyond middle, suddenly constricted near apex, 
which is also truncate and only a little narrower than the base ; 
upper surface convex, moderately closely set with small rounded 
tubercles and with a rounded lateral impression at base ; the 
central carina variable, complete and distinct in some specimens, 
abbreviated and irregular in others : colour black, the central 
carina, and apices of the tubercles bare, the rest with dense grey 
or golden-yellow scaling. Elytra broadly ovate (a little narrower 
in the d) 7 jointly sinuate at base, shoulders obliquely rounded, 
sides strongly ampliated, broadest before middle; upper surface 
convex, with shallow strife containing rows of large shallow 
closely-,set punctures, which are much reduced towards apex and 
which are, partially hidden throughout by the sealing'; the 
intervals broad and smooth, very slightly convex, finely aeiculate 
and without tubercles or granules of any kind ; colour black with 
dense grey or yellowish scaling, usually with a dull metallic reflec¬ 
tion, the paler scales being silvery and the darker golden. Legs 
comparatively short and stout, with yellowish or grey scaling and 
short pale setse; all the tibiae moderately curved and similar in 
the two sexes. 

Type, d in the British Museum, $ in the Oxford Museum. 

Natal : Colenso [Oxf. Mus.], Frere (G.A.K.M.). Transvaal : 
Leydonburg [Brit, Mus. <fe Transv. Mus.]. 

From the three preceding species, which it resembles in size 
and facies, abeam may be distinguished by its broad, and perfectly 
smooth elytml intervals, as well as by the more or less complete 
central carina on the prothorax. 

5. SCIOBIUS DEALRATUS Fall!*. 

S. dealbatus Fahr. op. eit, p. 28. 

Long. 7-8, hit. 3£~4$- mm. 

Head strongly transverse, coriaceous, finely plicate on forehead, 
densely covered with white sealing; eyes moderately prominent. 
Rostrum short, subquadrate, the length equal to the width sit base, 
as long as the prothorax; the genre produced into a, short but acute 
projection, which is rather longer and sharper in the d ; upper 
surface subdepressed, tricarinate, the central carina more distinct 
than the others, bare, impunctate, the remainder of the rostrum 
covered with dense white scaling. Antennm moderately long, 
piceous, with dense white setae; scape subcylindrical and gently 
curved, third joint of funicle as long as first. Prothomx very 
transverse,. its length equal to half the width at base, which is 
slightly bisinuate, apex a little narrower and truncate, sides 
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moderately rounded, broadest about middle ; upper surface convex, 
dispersely granulate and with a rounded lateral impression on 
each side of the base, the apices of the granules bare, the- 
interstices filled with dense white or yellowish scaling. Elytra 
ovate, scarcely differing in shape in the two sexes, shoulders very 
oblique, sides evenly rounded, broadest about middle ; upper 
surface convex, with shallow striae containing rows of large 
shallow separated punctures ; the intervals slightly convex, smooth 
and finely aciculate, the third rather broader than the others; 
colour black or dark brown, with white or yellowish scaling, which 
is denser apically and throughout the third interval, but the 
scales vary considerably in density in different individuals; on 
the apical half-the intervals have rows of very short depressed 
white setae. Legs piceous, evenly covered with moderately dense 
white scaling and setae ; in shape and thickness they scarcely differ* 
in the two sexes. 

Type S in the Stockholm Museum. 

Fatal: Durban (G. V. Barker , A. D. Millar , ds II. W. Bell- 
Marie?/). 

Varies a good deal in coloration, some examples having the 
elytra with alternate stripes of lighter and darker scaling. In the 
type the scaling is uniform in colour, dense and even throughout 
the sides and declivity, but somewhat abraded on the disk except 
for the usual denser stripe on the third interval. 

G. Sciobius cognates, sp. now (Plate XVIII. fig. 6.) 

Long. 5|~6f, lat. 3-3-2- mm. 

Head strongly transverse, coriaceous; the forehead finely plicate, 
covered with dense grey scaling, and with a slightly raised fold 
above the eyes, which are prominent. Rostrum subquadrate, the 
length equal to the width at base ; genie moderately and roundly 
dilated, similar in the two sexes; upper surface broadly excavate, 
evidently tricar mate, the outer carina? distinctly sinuate, the 
whole surface except the central carina densely covered with grey 
scaling. Antenna rather short and thick, covered with grey 
scaling, scape broad curved and compressed, strigoso-punctate; 
first joint of funic]e broader than the rest, a little longer than the 
third, Prothorax nearly twice as broad as long, base slightly In¬ 
sinuate, apex a little narrower and truncate, sides moderately 
rounded, broadest about middle ; upper surface convex, dispersely 
granulate and with a rounded lateral impression on each side of 
the base, the apices of the granules mostly hare, the interstices 
filled with flense greyish scaling. Elytra broadly ovate, jointly 
sinuate at base, shoulders obliquely rounded, sides moderately 
ampliated, broadest about middle, similar in the two sexes ; upper 1 
surface convex, with shallow strife containing rows of large deep 
punctures (partially concealed by the scaling) ; the intervals rather 
narrow, smooth and finely aciculate, the third not broader than, 
the others; colour black or dark piceous, covered with dense dull 
grey scaling, variegated with paler scales which usually form a, 
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broad but faint chevron-shaped marking 1 Miind middle, the 
intervals with rows of minute depressed white setae which are 
more noticeable posteriorly. Legs short and stout, pieeous and 
uniformly covered with greyish scaling; the anterior tibia* a, re 
slightly more curved at the apex in the $, but otherwise the legs 
are similar in the two sexes. 

Natal: Umvoti (I/. Fry), Esteourt and Drakensberg {(LA. 
K. MX 


Type, 2 in the British Museum, S in the Oxford Museum. 

Closely allied to decdhaius Fain*,, which it evidently replaces in 
the upland districts of Natal. From that species it may be 
distinguished by the broader scape, the rounded game, the 
narrower elytraf intervals, the more deeply punctured strike, and 
the less oblique shoulders. 


7. Sctobius opalin us, sp. iiov. (Plate XV1IX. fig. 4.) 

Long. 5|—6, lat. 24—3-1- mm. 

Head strongly transverse, coriaceous and covered with dense 
opalescent white scaling; forehead with three shallow depressions 
and a slightly raised fold above the eyes, which are prominent. 
Rostrum subquadrate, a little longer than broad, genre moderately 
and roundly dilated in both sexes; upper surface almost plane, 
tricarinate, with punctuation and scaling as on the head, the 
central earina only bare and smooth, the outer earina? straight 
and parallel. Anfennm comparatively short and thick, black with 
line pale sea ling; the scape curved and compressed, strigoso-punetate, 
first joint of the funicle broader than the rest, a little longer than 
the third. Prothorax nearly twice as broad as long, base slightly 
Insinuate, apex a little narrower and truncate, sides moderately 
rounded, broadest about middle ; upper surface convex, disperse!\ r 
granulate, and with a rounded impression on each side near the 
base, a few of the granules with their apices bare, the interstices 
filled with dense opalescent white scaling. Elytra ovate, slightly 
sinuate at the base, shoulders very oblique, sides moderately 
rounded, broadest about middle, the shape similar in the two 
sexes; upper surface convex, with faint stria) containing very 
shallow punctures. When the scaling is removed those punctures 
are seen to he uneven and irregular and entirely disappear behind 
middle; in unabraded examples the punctures appear to be small 
and regular and the intervals broad and smooth, with a few very 
scattered low rounded tubercles and with widely separated 
minute white setae, but without the scaling the intervals appear 
narrower and less regular and a few more tubercles are observable, 
but these are variable in number and disposition. Legs black or 
pieeous, with uniform pale scaling, moderately short and stout and, 
similar in the two sexes. 

Natal: Malvern (G, HP. Barker ), Howick {Dr, F. D, Brown), 

Type, 5 in the British Museum, <$ in the Oxford Museum. 

Allied to dealhatus Mhr. and cognatus MshL, from both of 
which it differs fin its smaller size and veiy different coloration. 
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From the former it also <lifters in its broader scape, rounded gente, 
tlie irregular punctuation of the elytra, and the tuber culation of 
the intervals. The two latter characters also distinguish it from 
eogiiatm, as well as the parallel outer Carina? of the rostrum, the 
more oblique shoulders, the less convex intervals of the elytra, the 
wide separation of the minute white seta? on the intervals, and the 
less compressed and less curved scape. 


*8. SciOBIUS XMPRESSICOLLIS Boll. 

S. impressicollis Boh. Schdiilu Gen. Cure. vii. 1, p. 199 (1843). 

Long, 6-i-TJ-, lat. 34-44 mm. 

Head transverse, almost plane, finely plicate; forehead not im¬ 
pressed; eyes not prominent. Rostrum about as long as broad, 
subtruncate at base, rather narrowed anteriorly, gense not dilated; 
upper surface plane, strigosely punctate, distinctly tricarinate, the 
outer earime straight and parallel. Antennas moderate, piceous, 
with sparse grey scaling; scape compressed, strigoso-pimctate, 
strongly Insinuate and gradually thickened to apex; funicle with 
the third joint much longer than first. Prothorax very transverse, 
base slightly arcuate, apex much narrower and truncate; sides 
parallel for a short distance from base, then rapidly narrowed to 
apex, thus forming a very distinct obtuse angulation; upper sur¬ 
face slightly convex, closely set with very depressed subcontinent 
granules and with a deep impressed line on each side of the base ; 
colour black, with sparse grey scaling which is denser laterally. 
Elytra broadly ovate, jointly sinuate at base, sides moderately 
rounded, broadest about middle; upper surface convex, with 
distinct stria? containing .shallow punctures sepa.ra.ted by small 
granules which become obsolete behind middle; the intervals 
slightly convex, of equal width, transversely rugose, smoother on 
the declivity, but with traces of small granules; colour black, 
with thin grey scaling, which is denser laterally. Legs moderate, 
piceous, with fine grey scaling; anterior tibia? very slight, curved 
externally. 

Type J in the Stockholm Museum. 

“ Cape of Good Hope ( l ) resje)P 

This description has been made from the type, which is the 
only specimen I have seen. The strong angulation of the sides of 
the prothorax is a very distinctive character; apart from this the 
species much resembles brevicollis Fain*. § . 

9. Bciobius brevicollis Ffihr. 

S, brevicollis Ethr. op. eit. p. 29. 

Long, $ 5-6, 2 ; lat. 2§-34, $ 34-4 mm. 

Head transverse, aciculate, with fine grey or yellowish scaling 
which is denser laterally; .forehead with a shallow central impres¬ 
sion ; eyes not prominent. Rostrum longer than broad, obtusely 
ungulate at base, sides somewhat sinuate; genre rounded, scarcely 
dilated in either sex; upper surface more or less impressed, finely 



mi . G. A. K. MARSHALL ON THE 


250 


[Mar. 2a, 


trie:trii]ate, the central carina sometimes obsolescent, the outer 
ones straight and parallel. Ardemia- long and slender, pieeotis, 
with fine grey scaling; the scape compressed, strongly Insinuate, 
gradually dilated to apex; fimicio with t.ho third joint distinctly 
longer than first, the sifi terminal ones elongate and clavate. 
Proihorax twice as broad as long in the d , more than twice as 
broad in the 2 . base subangulate, apex nai-rower and sinuate 
(more markedly so in the d 1 ), sides slightly rounded, broadest at 
base; upper surface slightly convex, closely set with low rounded, 
granules, with a smooth subdepressed central hue and a distinct 
curved impression on each side; colour black, granules bare, the 
interstices with fine grey or yellowish scaling, which is sparse on 
the disk, except in the three impressed lines, and very dense on 
the underparts. Elytra narrowly ovate in the d , broadly ovate 
in the $ , jointly e margin a to at base, the humeral angle more or 
less acutely prominent in A, obtuse in 2 ; sides almost parallel 
from base to beyond middle in d, strongly rounded and broadest 
about middle in $ ; upper surface depressed in d > convex in $ , 
with broad strife containing rows of shallow punctures separated 
by small granules; the intervals convex, with irregular obsolescent 
granules, which are distinct and prominent only on the apical 
declivity, the second interval broader than the third near the base 
in the 2 only; colour black, with grey or yellowish scaling, which 
is sparse dorsally, but forms a dense irregular band along the 
indexed margins and across the summit of the declivity; on the 
disk there are some stripes of denser scaling in the d * Leys long 
and thick in d » short and comparatively slender in $, piceous, 
with even fine grey scaling; in the d the posterior pail's of tibia? 
are slightly curved, the anterior pair very strongly so, the posterior 
femora reach, when fully extended, just beyond the elytra ; in the 
2 the anterior tibia? are only slightly curved and the posterior 
pairs straight, the posterior femora do not reach tlio apex of the 
elytra. 

Tvpe d hi the Stockholm Museum. 

IN at a l : Durban (J, P. Cmjoe k A, 1). Jfittnr ), Malvern (ft. A\ 
Barker k G. A. K, JA), Upper Tongaat E. (0. JS r . Barker ), Lower 
Tugela H. (E. I), Reynolds), Zitltjlaxj) : Lower Tugela E. (E. J A 
Reynolds ), Eshowe (A, Win.d/am), Transvaal: IMkhefstrooiu 
{T, Ayres), 

In the British Museum there is a, series of 8 males and females 
from the Lower Tugela., which represent a fairly welhmarked 
varietal form. The difference is more marked in the d , in which 
the elytra are distinctly broader in proportion to their length, the 
sides being gently rounded instead of subparallel; the humeral 
angle is therefore more obtuse and the intervals appear to be a. 
little broader. The markings on the elytra are pure white, there 
being a sharply defined stripe on the second interval which unites 
near the base with a quadrate seutellar patch. The 2 differs 
only in shape from the type' form, two of the specimens having 
the elytra much shorter and more rotund; the third example, 
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however, appears to be normal. These distinctions cannot be re¬ 
garded as of specific value, for in the long series which I have 
been able to examine I find a certain proportion of intermediate 
forms, which render it impossible to separate specifically the two 
extremes. 

On one of my females of this species there is a- note which I 
made in Stockholm, to the effect that this was the form which 
Bohemaii regarded as the 5 of his hisiricjicollis . In this he was 
certainly in , error, as I have taken the latter species in copul'. 
In the present species the sexes have not been thus definitely 
ascertained, but, despite its striking difference. I can have but 
little doubt that the $ liere described is that of brevicollis . 

This insect has a much wider range than any other in the genus. 
The Transvaal record is based on a single $ in the South African 
Museum. In the British Museum there is a specimen labelled 
“ Angola,” but the locality seems doubtful. 

10, SCXOBTUS 3ISTRIGIC0LLIS Boh. 

S. bisirigicollis Bob. op. cit. vii. 1, p. 202 (1843). 

Long, d 4-5f, 5 5i-0f; lat. 6 2i-3, $ 3-3i min. 

Head very transverse, coriaceous, with thin pale setiform scaling; 
forehead with a shallow central impression; eyes rather prominent. 
Bostrum. longer than broad, arcuate or subangulate at base, sides 
sinuate, genre angularly produced in both sexes, but much longer 
and sharper in the d ; upper surface plane, bicarinate, the carinre 
gently sinuate, the central Carina absent or obsolescent, sealing 
and punctuation as on the head. Antenna* long and moderately 
slender, piceous, with fine grey pubescence ; scape subcompressed, 
strongly curved, gradually clavate, fiuiicle with third joint longer 
than first, subterminal joints elongate. Prothorax rather broader 
than long in the d , more transverse in the 2 , the base arcuate, 
apex narrower and truncate, broadest at base, the sides rounded 
near apex in the d , sublineal* and more oblique, in the 2 ? upper 
surface slightly convex, evenly set with small rounded granules, 
with a distinct curved lateral impression and occasionally with a 
faint central impressed line; colour piceous, granules bare, the 
interstices with fine grey or yellowish pubescence, which is denser 
along the median line, and there is a- broad lateral band of* dense 
whitish scales. Elytra ovate in the d , much broader and pyriform 
in the 2 ? jointly emargiuate at base, the sides moderately rounded 
and broadest about middle in the d , but strongly rounded and 
broadest much behind middle in the 2 \ upper surface convex in 
the 2 ? subdepressed in the d , with distinct stria? containing rows 
of punctures separated by granules (in the 2 the fifth stria is 
■usually deeper than the others); the intervals slightly convex, 
smooth and impunetate anteriorly, but more or less strongly 
granulate on the declivity ; colour piceous, with fine grej r depressed 
pubescence and patches of dense white or yellowish sealing dis¬ 
posed as follows ; a small, quadrate patch round the scutellum, a 
broad, very irregular band along the indexed margins, a narrower, 
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orokeii, transverse bn lid across the summit of the declivity, raid 
some irregulnr mottling on the declivity itself; these markings 
are usually better defined in the o' • Legs moderately long mid 
stout, piceous or ferruginous, with fine pale pubescence, anterior 
tibhe slightly curved in the o' , less curved in the $ . 

Type in the Stockholm Museum. 

Natal : Malvern (C. X. Barker <& G. A. X. 21.), ITmkomaas LI. 
{G. A. X. 21). Durban (J. B. Oregon ), TJmbilo (II. W. B*ell~2larhy ). 

The y may be readily distinguished from all its smaller allies 
1 iy its very prominent geme. The $ is not unlike that of hrerieollis , 
from which it may be recognised by its more prominent gome, much 
less transverse thorax, and subpyriform elytra. 

11. Sciobius oneili, sp. nov. (Plate XYI.TI. lig. 5.) 

Long. 44-54, lat. 3-34 mm. 

Head transverse, slightly convex, almost hire and with numerous 
line longitudinal stria*; forehead not impressed ; eyes not 
prominent. Rostrum about as long as broad, arcuate at base, 
slightly narrowed anteriorly, genre not dilated; upper surface 
plane, distinctly striolate and with three narrow carime, the outer 
ones quite straight and parallel. Antenna? rather short, piceous, 
with hue grey scaling ; scape hi mil, compressed, strongly curved 
and gradually dilated to apex; funicle with third joint longer than 
first, terminal joints elongate and subconical. Brothorax strongly 
transverse, 24 times as broad as long, arcuate at base, apex 
narrower and truncate, sides slightly rounded, broadest near base; 
upper surface convex, closely and evenly set with depressed rounded 
granules, with a deep longitudinal impression on each side of the 
base; colour black, with very thin fine grey scaling, which is a 
little more dense underneath. Elytra- very broadly ovate, jointly 
sinuate at base, obtusely rounded at apex, sides strongly rounded, 
broadest before middle; upper surface convex, distinctly punctate- 
striate, the punctures continued to apex, the intervals of equal 
width, almost plane, quite smooth and finely ulutaceous; colour 
black, with uniform thin grey scaling. Legs moderate, black, with 
line grey scaling, the anterior tibia* straight. 

Type 5 hi the British Museum. 

(Jape Colony: Grahamstown (“on aniseed”. Father (INeil). 

The three examples upon which the description is founded 
appear to be all females. 

*12. SciOBXUS GRANIPENNIS Boh. 

A. granipentm Boh. op. cit. vii. I, p. 200 (1843). 

S. deplmiatus Boh. 1. c. p. 201. 

Long, 44—54, lat. 3-34 mm. 

Head transverse, black, bare, distinctly and longitudinally 
plicate; forehead convex and without impressions; eyes moderately 
prominent. Rostrum a little longer than broad, sides subparallel; 
geme scarcely dilated, bluntly angulate at apex, similar in the two 
sexes; upper surface plane, longitudinally plicate, ' with three 
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narrow carinie, the outer ones often indistinct. Aniervna ? long 
and slender, piceous, 01 * piceous with the funiele ferruginous, with 
very fine thin pale pubescence; scape subcom pressed, strongly 
hi sinuate, rather abruptly da vote, funiele with the third joint 
lunch longer than the first, subterminal ones elongate. Pfathom a* 
very short, strongly transverse, basal margin arcuate or sub- 
bisinuate, sides rounded, broadest near base, broadly constricted 
near apex, which is truncate and much narrower than the base: 
upper surface convex, closely set with small depressed granules 
and with a short longitudinal impression on each side of the 
base; colour black, granules bare, the interstices with fine grey 
pubescence, which is denser laterally. Elytra suborbicular, jointly 
sinuate at base, sides strongly rounded, broadest at middle ; upper 
surface convex in 0 , subdepressed in 3 , punctato-striate, with 
the strife deeper laterally and containing rows of shallow punctures 
separated by small granules, the dorsal intervals broad and almost 
plane, smooth and coriaceous, the lateral ones subconvex, the 
seventh and eighth bearing rows of granules, which are sharp and 
prominent in the 2, but inconspicuous in the 3 ; colour black, 
with very sparse, fine, setiform, grey scaling. Legs slender, 
thicker in the 3 , piceous, with thin pale pubescence, the anterior 
pairs of tibiae broader and more strongly curved in the c? . 

Types o 2 hi the Stockholm Museum. 

Pqnbqlaxd : Port St. John (G. Shortridge ). 

Including the types, I have seen only one 3 and three 2 ? 
of this species; yet I have little doubt that the depktnaius of 
Bohemian must be regarded as the q of In’s {jranipennls, for the 
differences in the shape of the legs and elytra are evidently of a 
sexual character only. 

The almost circular elytra and the strongly narrowed thorax 
give this species a very distinct appearance; when viewed from 
above the elytra of the 2 appear to be crenulated ah round owing 
to the sharp lateral granulation. 


13. Sciobius planipennxs, sp. uov. (Plate XYIIL fig. 7.) 

Long. 3 7-|, 2 9 ; lat. 3 3|% 2 5 mm. 

Head transverse, slightly convex, rather coarsely striolato- 
punctate, with thin pale pubescence; forehead not impressed ; eyes 
convex but not prominent. Rosin or, i distinctly longer than broad, 
sides subparallel; genre rounded and scarcely dilated, similar in the 
two sexes; upper surface plane, confluent!y punctured, tricarinate, 
the outer earinre straight and parallel. Antennae elongate, piceous, 
with pale grey pubescence; scape compressed, distinctly sinuate 
and gradually broadened from base to apex; funiele with third 
joint much longer than first, terminal joints elongate and distinctly 
ciavate. Prothomx distinctly transverse, subtruncate at base and 
apex, narrow apieally, sides slightly rounded, broadest rather before 
middle; upper surface subdepressed, closely set with low granules, 
with a very shallow central furrow and a deep longitudinal im¬ 
pressed line on each side of base ; colour black, with very thin pale 






pubescence, which is denser and yellowish laterally. Elytra ovate 
in the $ , broadly ovate in 5 , gently sinuate at base, sides 
evidently rounded, broadest about middle; upper surface depressed, 
with deep granulated strife, the intervals slightly convex, coria¬ 
ceous and with rows of small much depressed granules, which are 
more evident on the declivity; colour piceous, with very line grey 
pubescence, which is a little more dense apically and laterally, arul 
also forms a denser transverse hand across the summit of the 
declivity. Legs elongate and rather stout, piceous, and with, 
fairly dense grey pubescence; anterior tibia distinctly com¬ 
pressed in both sexes, strongly curved near apex in g ? slightly so 
in 2 . 

Type, g in the British Museum, d in, the South-African 
Museum. 

bs "atal : Ifafa Mouth (C. A r . Marker). Pomdolaxd : Port St* 
John’s. 

*14. Sf TO BIT'S LATERAL LS Boh. 

S. lateralis Boh. op. cit. vii. 1, p. 201 (1843). 

{i As long as Eciobius par eat us, hut half as wide again, with the 
elytra less convex. 

“ Head short and broad, slightly convex above, longitudinally 
rugulose, blade, sparsely clot] Led with greenish-grey scales, sepa¬ 
rated from rostrum by a, deep arcuate impression ; eyes rounded, 
black, moderately prominent, lloslmm scarcely narrower and a, 
little longer than head, stout, porrect, almost plane above, trieari- 
nate, obsoletely ruguloso-pnnctate, with grey scaling. AnUmw 
long, black, with sparse grey pubescence; scape reaching beyond 
the apex of the thorax, compressed, somewhat arcuate in the 
middle; funiele elongate, very slender, the dub oblong, narrow 
and acuminate. Thorax broad, very short, truncate at base and 
apex, narrower anteriorly, the sides roundly ampliated; upper 
surface moderately convex, closely tuberculate throughout, with a, 
longitudinal impression on each side from base to middle ; black, 
with sparse bright greenish scaling which is denser laterally. 
Scutelliun scarcely visible. Elytra subovate, truncate anteriorly, 
scarcely broader than the base of the thorax, somewhat dilated 
from base to middle, shoulders sub-rectangular and not elevated ; 
narrower behind, almost conjointly acuminate at apex, four tiroes 
as long as the thorax, slightly convex dorsally, declivous behind, 
sul)-sulcate, the sulci with shallow punctuation, the intervals 
convex, transversely rugose and tuberculate; black, with bright 
greenish sealing which is sparse dorsally, but dense on the indexed 
margins. Body finely granulate beneath, black, scattered with, 
bright greenish scales. Legs elongate, stout, piceous, with sparse 4 
grey scaling,and pubescence; femora elavate, unarmed,; anterior 
tibiie somewhat curved towards apex ; tarsi moderately dilated, 
spongy and fuscous beneath.” 

4i Cape of Good Hope (JDrhje).” 

Type missing; in Drege’s collection. 
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This is evidently a well-defined species, but I have been unable 
to find it among the material at my disposal. The description is 
transcribed from Bohemam In general structure it would appear 
to come nearest to planipcmvis , but the green sealing* is a, very 
distinctive feature. 


15. Sciobius TEXuiCGHNis, sp. nov. (Plate XYIII, fig, 9.) 

Long. 8i-10, lat. 4^-4-i mm. 

Head moderately transverse, with shallow confluent punctua¬ 
tion and thin grey pubescence, which is denser beneath and 
round the eyes; forehead almost plane, scarcely impressed in 
middle; eyes convex, but hardly prominent, Rostrum longer than 
broad, basal margin obtusely ungulate, sides parallel to near 
apex,, gense rounded and slightly dilated; upper surface plane, 
eonfluently punctured, tricarinate, the outer earinse straight and 
parallel to near apex, then rapidly divergent. Antennae very 
long and slender, piceous, with fine grey pubescence; scape 
narrow, subcylindrical, distinctly curved at middle and abruptly 
elevate; funicle with third joint longer than first, terminal joints 
very elongate. Prothorax moderately transverse, truncate at 
base and apex, the latter a little narrower, sides slightly rounded, 
broadest about middle; upper surface slightly convex, rather 
closely set with small, often elongate, granules, and with a very 
shallow rounded impression on each side near base ; colour black, 
with thin greyish or yellowish pubescence which is denser 
laterally. Elytra broadly ovate, gently sinuate at base, sub¬ 
acuminate at apex, sides strongly rounded, broadest before 
middle; upper surface depressed, but slightly convex, steeply 
declivous behind and subcompressed before apex, with distinct 
strife containing shallow' punctures, separated by small granules 
and continued to near apex, the intervals of equal width, rather 
broad, almost plane and distinctly coriaceous; colour black or 
piceous brown, almost bare above, the indexed margins with a 
very broad continuous stripe of dense yellowish pubescence. 
Legs long and slender, black, or ferruginous brown with the 
knees and tarsi black; anterior tibke straight externally, the 
tarsi rather elongate. 

Type $ in the British Museum. 

Natal. Zululand: Eskowe (A. Windham ). 

*16. Sciobius latipenxis Fain*. 

b r . lalipennis Fahr. op. cit. p. 30. 

Long. 6|, lat. 34 mm. 

Head moderately transverse, piceous, aciculate ; scaling whitish, 
sparse, but forming a dense ring round the eye ; forehead plane 
and with a shallow' central impression ; eyes not very prominent. 
.Rostrum scarcely longer than broad, subquadrate, sides gently 
sinuate, genre only slightly and roundly dilated; upper surface 
plane, with three narrow carmse, the central one lower and not 
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reaching the ease, the outer ones subparallel, finely aciculate and 
with sparse pale sealing. A'oirmue slender, pieeous, with thin 
pale pubescence ; scape distinctly Insinuate, compressed and 
gradually thickened to apex; third joint of funiele .much longer 
than first, subtern iina.1 joints elongate. Proi/torax very transverse, 
the base broadly rounded, sides straight and rapidly converging 
from base to apex, which is truncate, posterior angles acute ; 
upper surface rather convex, moderately closely granulate, with a 
shallow depression on each side near the ba.se ; colour black, 
granules bare, the interstices with yellowish-white sealing which 
is denser laterally. Myira broadly ovate, acuminate posteriorly, 
jointly sinuate at base and a little broader than tire prothorax, 
shoulders a,cute, sides strongly rounded, broadest before middle ; 
upper surface slightly convex, the suture distinctly elevated and 
the sides strongly indexed, the stria? deep laterally but shallower 
on disk, containing rows of shallow punctures separated by minute 
granules; the intervals finely coriaceous and with a few scattered 
granules on the declivity; interval 1 elevated, 2 plane, broader 
than the rest and subdepressed near base, 3 and 4 slightly 
convex. 5, 6, and 7 narrower and subcarinate, those on the 
indexed margin plane; colour pieeous, almost bare, with very 
fine thin grey sealing. Legs slender, pieeous, with fine short 
white pubescence, the anterior tibia? only slightly curved, 

Tvpe $ in the Stockholm Museum. 

Caffearia (J. Wahlberg ). 

The type is the only example which. I have seen of this species. 
The strong lateral inflection of the elytra, in conjunction with 
the elevated suture and depressed second interval, gives the 
insect a very distinctive facies. 

17. SCIOBIUS ACICULATIFROXS Bob, 

S. acicidatifrons Boh. op. cit. vii. 1, p. 108 (1843). 

Long. ob-Sf, hit. 2h-2i mm. 

Head moderately transverse, convex, finely and longitudinally 
plicate, with thin grey scaling; forehead without impressions ; 
eyes not prominent. Nostrum about as long us broad, sides 
sub parallel to near apex, geme slightly and roundly dilated.; 
upper surface plane, rugosely punctured, with three fine Carina;, 
the outer ones straight and parallel. Antennm moderate ; 
pieeous, with fine grey pubescence; scape broad, compressed, 
strongly curved and gradually dilated to apex; funiele com¬ 
paratively short, the third joint longer than the first, the outer 
ones elongate but subcorneal. Prothorax twice as broad as long, 
arcuate at base, apex truncate and much narrower, sides sub- 
ungulate near base and rapidly narrowed from there to apex ; 
upper surface evenly coriaceous, without any lateral basal 
' impressions ; colour black, with thin grey scaling which is rather 
.denser beneath. Myira ovate, somewhat acuminate posteriorly, 
jointly sinuate at base, sides moderately rounded, broadest before 
middle; upper surface not very convex, with fine strue containing 
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rows of close punctures, the intervals almost plane, .smooth ami 
imp inictate ; colour black, even]}' covered with fine and not vein* 
dense grey scaling. Legs moderately long ami stout, piceons, 
with tlie tibite paler ami covered with thin grey pubescence, tlw 
anterior tibia? broad and distinctly curved at apex, the interior 
edge bisinuate. 

Type 3 in the Stockholm Museum. 

Natal: Est court (fi. E. liar Hand). Cape Colost: Kentani 
{Rev. Dr. Kolbe). 

I have seen only four examples, all of which appear to be 
males. In the unique type the second interval of the elytra, 
is not dilated, but in two other examples this is the case to a 
slight extent. The curvature of the anterior tibia? and the 
lateral inflection of the elytra also vary somewhat. It is possible 
that two species are involved, but they cannot be satisfactorily 
discriminated without further material. 

IS. Sciobius barkeri, sp. nov, (Plate XYIII. fig. 8.) 

Long. 5-6, lat. 2|— 3 mm. 

Head transverse, convex, finely aciculate, with thin pale seti- 
fonn scaling forming a dense ring round the eyes, which are 
not very prominent; forehead with a shallow central impression. 
Rostrum short, as long as the width at base, gradually narrowed 
towards apex, the geme rounded and not dilated; upper surface 
plane, aciculate, and with fine pale setiform scaling, with three 
narrow canine, the outer pair straight and parallel, the apical 
emargination very deep and acute. Antenna; slender, piceons, 
with fine pale pubescence; scape subcompressed, strong]}* curved 
and gradually dilated to apex; funicle with the third joint a little 
longer than the first, subtenninal joints elongate. Proihorar 
twice as broad as long in the 2 , a little less transverse in the 3 , 
distinctly arcuate at base, narrower and truncate at apex ; sides 
slightly rounded in the 2 ? *nore so in the d ? broadest rather 
behind middle ; upper surface convex, set with scattered depressed 
granules and without any lateral impressions ; colour black, with 
thin grey or yellowish setiform scaling which is dense beneath 
and usually forms three denser lines above. Elytra ovate in the 
2, narrower and more acuminate posteriorly in the d, jointly 
sinuate at base, sides gently rounded in the 2 ? less so in the 
d, broadest about middle; upper surface slightly convex, with 
fine strife containing shallow punctures separated by small 
granules, the intervals smooth and devoid of granules, in the 2 
broad and slightly convex; the second interval is also much 
dilated and depressed near the base, thus causing the third 
interval to appear strongly sinuate in its basal half; this 
character is only faintly indicated in the d, which has all the, 
intervals narrower and more convex; colour black, somewhat 
thinly covered with minute pale scaling which is denser towards 
the sides and apex, the scales with either a yellow, pinkish, or 
green reflection. Legs slender, piceons, with fine pale pubescence, 
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the anterior tibia* slightly curved in the $, a little more strongly 
so in the d . 

Type, J in the British Museums, d in the Oxford Museum. 

Natal : Malvern ( G. 2V T . .Barker). 

A very distinct little species. The dilated portion of the 
second interval in the $ is distinctly flattened, and more densely 
covered with scales. The o comes nearest to aciculati firms 
Boh., but the forehead is not striolato, the scape is much more 
slender, and the elytra are scarcely indexed laterally. 


19. Sciobius scAruLAitis Boh, 

B. scapidaris Boll. op. cit. vii. 1, p. 195 (1843). 

Long. 5f~8, lat. 3-44 mm. 

Head convex ; forehead not impressed, finely plicate ; eyes not 
prominent. Rostrum subqnadra.te, about as long* as broad, ba-so 
trisimiate or biangulate ; geiuc not dilated in $, slight!}’' and 
roundly dilated in d ; upper surface plane, finely punctured and 
distinctly tricarinate, the outer carlom parallel to middle and 
with a slight outward curve apically. Antennco moderately long, 
pieeous, with fine grey scaling ; scape compressed, broad, distinctly 
Insinuate and gradually dilated to apex; funicle with the third 
joint much longer than the first. Prothorax very transverse, 
distinctly arcuate or even subangulate at base, much narrower 
and faintly sinuate at apex; sides scarcely rounded, broadest close 
to base and rapidly narrowed to apex; upper surface slightly 
convex, rather sparsely set with very depressed and sometimes 
obsolescent granules, the sides of the disk with a shallow and ill- 
deiined depression ; colour black, with thin whitish scaling which 
is denser laterally and beneath. Elytra broadly ovate, jointly 
sinuate at base, sides moderately rounded, broadest before middle ; 
upper surface convex, the stake containing distinct punctures 
which disappear behind middle, the intervals almost plane, of 
equal width, smooth and without a trace of granules, very finely 
maculate; colour pieeous black, with fine thin grey scaling 
(usually abraded), which is denser laterally. Legs moderate, 
pieeous, with fine grey scaling, the anterior pairs of tibiaa slightly 
more curved in the d ? and with the inner angle a little more 
produced than in the J . 

Type, missing; in Ecklon and Zeyher’s Collection. 

Cape Colony : Grahamstown (Mrs. (J. White , Miss Daly , and 
Dr. Qhew ). 

20. Sciobius griseus Gyl. 

S. griseus Gyl. Scbonh, Gen. Cure. ii. p. 536 (1834). 

Long, d 6-74, 5 6i-7|; lat. d 3|-44,.:$ 4-4|- iron. 

Head moderately transverse, convex, rugosely punctured, with 
sparse grey scaling; forehead plane, without impressions; eyes not 
prominent. Rostrum a little longer than broad, its basal, margin 
arcuate, sides parallel in the basal half ; gen® slightly and roundly 
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dilated in the d, scarcely produced in the 5; upper surface 
plane, rugosely punctured, distinctly tricarinate, the outer carinre 
parallel to middle, then curving outwardly. Aufeu,u/n com¬ 
paratively short, piceous, with hue grey sealing; scape broad, 
strongly compressed, dilated from base to near middle, the sides 
subparallel from there to apex, upper surface rugosely punctured 
and with a shallow sulcus; funicle with the third joint a little 
longer than the first, terminal joints not very elongate, sub¬ 
corneal. Prothorax strongly transverse, subtruncato at base, 
narrower and gently sinuate at apex, sides almost straight from 
base to beyond middle, thence rapidly narrowed to apex; upper 
surface slightly convex, with close depressed and sometimes 
confluent ’granulation; colour black, with sparse grey scaling 
which is denser laterally. Elytra very broadly ovate in d, 
globose in $, subtruncate or slightly sinuate at base, sides 
strongly rounded, broadest about middle; upper surface convex 
in 5, more plane in $, with deep stria? containing distinct 
granules which are continued right up to apex; the intervals of 
equal width, almost plane, smooth, and coriaceous, but with a few 
obsolescent granules on the declivity; colour black, piceous, or 
dark ferruginous, with uniform thin grey scaling, which is con¬ 
densed into paler patches along the in flexed margins. Legs 
moderately long and stout in d, shorter in $, piceous or 
ferruginous, with sparse grey scaling; anterior tibiae straight 
externally in $ , slightly curved towards apex in the d - 

Type d J in the Stockholm Museum. 

Cape Colony : Uitenhage and Bedford (Father OWeil) ; 
Grahamstown (3frs. G. Write) ; Steynsburg {'Miss Lippan) ; 
Somerset East and Tsomo [S. A. Mus.'j. 

The 5 of this species has more strongly globose elytra than 
any other in the genus, although the $ of palias approaches it 
nearly; but the latter may be distinguished by its much more 
slender scape and longer and more slender funicle. 

21. Sciomus pullus Sparrm. 

Curculio pidlus Sparrm. Act. Holm. 1785, p. 56, pi. 5. 

fig. 38. 

d . 8. ductus Boh. op. cit. vii. 1, p. 196 (1843). 

<d. 8 . varius Boh. 1. c. p. 197. 

Long, d 54-6, ? 54-64; lat. tf 2;f-3, $ 3f-4 mm. 

Head moderately transverse, convex, rugosely punctured anil 
with thin grey scaling; forehead plane but not impressed; eyes 
slightly prominent. Rostrum longer than broad, with the base 
arcuate, sides subparallel to beyond middle, gerne slightly and 
roundly dilated, similar in the two sexes; upper surface plane, 
rugosely punctured, distinctly tricarinate, the outer Carinas sub- 
parallel to beyond middle and then curved outwardly. Auiewam 
long and slender, piceous, with fine grey scaling; scape not com¬ 
pressed, strongly curved, rather abruptly clavate; funicle with 
Paoa Zool. Soo.-~1906, You I. No. XYlll, , 18 ' 
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the third joint a, little longer than the first, subterniinal joints 
elongate. Froihorax strongly transverse, truncate fit hti.se and 
apex, the latter narrower, sides slightly rounded (but some times 
almost straight in the posterior half), ’broadest about middle and 
with a shallow constriction close io apex: upper surface convex, 
closely set with small granules and without impressions; colour 
piceous, with* line grey scaling, which, is sparse dors?illy and denser 
on tlie sides. Fivira broadly ova.hr in the d , subglobose in the 
J , subtruncate at base; sides very strongly rounded, in tho $? , less 
so in the C T? broadest shout middle: upper surface convex, with 
deep stria? containing shallow punctures separated by small 
granules; the intervals convex, smooth, coriaceous, with a few 
small granules on the declivity; in the 5 there are usually irre¬ 
gular rows of granules on intervals 7 and 8, which may often be 
Seen from above in the form of a lateral crenulation; colour 
piceous, with fine grey scaling, which in the d forms the following 
markings: a dense irregular lateral stripe, a. sublvmulate trans¬ 
verse hand above declivity, some small irregular spots on the disk, 
and occasionally a well-defined sutura.1 stripe (var. civ dm -Boh.): 
in the 5 the scaling is more evenly distributed and these markings 
are only vaguely indicated, but tho sutural stripe is never present. 
Legs moderate, the anterior tibiae straight externally and slightly 
sinuate internally in $, in d broader, curved externally near 
apex and strongly sinuate internally. 

Type $> in the Stockholm Museum. Types of ductus and. 
mrius also in the same Museum. 

Cape Colony: TJitenhage and Port Alfred (Father (JFeii). 
Kowie and Grahamstown [S. A. Mats.]. Pcxpolaeb : Port St. 
John (&. Shoriridge). 

After a very careful examination of Boh email’s typos of c/metm 
and varius together with a further series of ten specimens, 1 can 
find no reliable specific character by which the two forms may be 
differentiated. Both the thorax and elytra vary somewhat in 
their outline, as also does the curvature of the rostral eavime, but 
these characters nil vary independently of each other, and the 
variations show such gradations as to render them useless as 
specific characters. That these two forms represent tho male sex 
of Sparrman’s pullus there can, I think, be but little doubt. Of 
the latter form I have seen eleven examples, and those exhibit 
variations in the shape of the thorax and elytra similar to those 
observable in the males. 

22. Sctobius POLLWOSUS Ffdm. 

S. pollinosus Ffihr, op. cit. p. 29. 

Long. 6-61, lat. 21—3-1 min. 

Head a little shorter than its width at base, black, with scattered 
shallow punctuation and spurn yellowish pubescence; forehead 
with a slight central impression; eyes moderately prominent. 
Nostrum distinctly longer than broad, its sides subparallel, tho 
geiue only slightly and roundly dilated in both sexes; upper 
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surface impressed, triearinate, the carime straight and parallel, 
the punctuation and pubescence as on the head. Auteur* ce very 
long- and slender, pieeous, with line grey pubescence; scape slender, 
subcvlindrieal, slightly curved and abruptly clavate, funicle with 
the third joint much longer than the. first. Prothorax rather 
transverse, rounded at the Tja.se, narrower and truncate at the 
apex, sides slightly rounded, broadest about middle; upper surface 
convex, closely set with low rounded granules, but with a, more or 
less distinct smooth central line : colour black, the granules bare, 
the interstices with fine grey pubescence bearing an evanescent 
yellow powdering, which is denser at the sides and along the base. 
Elytra ovate, a little broader than the prothorax at the base, which 
is jointly sinuate; sides rounded, broadest rather before middle, 
narrower in the d ; upper surface convex, with distinct stake, 
which, according to the incidence of the light, appear to contain 
either rows of subquadvate punctures or rows of small granules, 
both of which vanish oil the declivity; intervals slightly convex, 
of approximately equal width and evenly raised, almost iiupunctate 
and without tubercles, with thin very fine pubescence bearing a 
yellowish or reddish powder, which is easily removed and is only 
observable at the sides and apex, but in perfect specimens it would 
doubtless occur all over the disk. Leys moderately long and 
slender, black or pieeous, with hue grey pubescence; the anterior 
pairs of femora, more strongly clavate in the d , the anterior tibia; 
scarcely curved interiorly and similar in the two sexes; the first 
joint of the tarsi broad and elongate, about as long as the next 
two together. 

Type in the Stockholm Museum. 

jSTatal : Howick {Dr. F. Di-mock Ih'ov'u). 

The unusual development of the first tarsal joint is a good 
distinctive character. I have seen only three examples of the 
species. 

*23. Sciobics margixatus Fa.hr. 

X. mart/ in airs Fahr. op. eit. p. 28. 

Long, c? $ 8i; lat. d 3£, $ 4| mm. 

Head almost as long as broad, vertex convex and finely aciculate 
forehead shallowly punctate and with a broad median impression; 
colour pieeous or ferruginous with sparse pale pubescence, forming 
a denser ring round the eyes, which are .slightly prominent. 
Rostrum longer than broad, basal margin distinctly ungulate, 
sides parallel to near apex, gexne slightly and roundly dilated in 
both sexes; upper surface slightly impressed, distinctly triearinate, 
the outer car into parallel to near apex, then rapidly divergent, the 
interspaces finely rugose and with thin pale pubescence. Antemiw 
moderate, pieeous, with grey pubescence; scape subcompressed, 
strongly curved and gradually dilated to apex; funicle slender, 
third joint longer than first. Prothorax in d a little broader 
than long, truncate at hiise and apex, tlie latter narrower and 
broadly but shallowly constricted ; sides almost straight, broadest 
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at base and very slightly narrowed from there to the apical con™ 
strietion; in $ a little more transverse, sides slightly rounded 
and the apical constriction less evident; upper surface subde¬ 
pressed. granulation very variable, usually depressed and subcon¬ 
tinent. occasionally subobsolescent, sometimes with a faint, rounded, 
very shallow impression on each side not far from base; colour 
pieeous. with fine grey pubescence, denser laterally and there 
hearing a bright yellow powdering, which, however, is easily 
abraded. Elytra in d very narrowly ovate, truncate or slightly 
emarginate at, base, constricted behind the shoulders, which have 
an acute tubercular prominence; sides moderately rounded, 
broadest about middle, rounded apically; in $ broadly ovate, 
slightly sinuate at base, shoulders normal and not prominent, 
sides more strongly rounded, subaomninate apically; upper sur¬ 
face slightly convex or subdepressed, steeply declivous and distinctly 
ret use posteriorly, especially in $ , with distinct striie containing 
shallow punctures separated by small granules, the intervals almost 
plane, coriaceous and devoid of granules; colour pieeous or cas- 
tsmeous, with very fine thin grey pubescence, the indexed margins 
with a broad stripe of denser pubescence having a bright yellow 
powdering; there is also a similar but narrower .sutural stripe 
extending from base to near apex. Legs slender and elongate, 
pieeous, or ferruginous with the knees and coxa 1 darker, with line 
grey pubescence; anterior tibia 1 straight externally in both sexes. 

Type d in the Stockholm Museum. 

Natal : Malvern (0. N . Barker ), Hovrick (Dr. E. I)knock. 
Thrum). 

Apart from the type I have seen only a single d and J , which 
I refer provisionally to this species. The former, however, differs 
from the type in having the shoulders merely subrectangular 
and without any distinct tubercular prominence, the constriction 
of the prothorax being less marked and the sutural stripe wanting. 
But without more material it is difficult to say whether these are 
specific or merely varietal characters. 

24. Sciobius sPATULATirs, sp. nov, (Plate XVI IT. fig. 10.) 

Long. 6lat. 31 mm. 

Head very short, strongly transverse, slightly convex, aeieulate 
and with sparse yellowish pubescence forming a denser ring round 
the eyes, which are not prominent, forehead with a shallow central 
impression. Rostrum longer than broad, arcuate at base, sides 
sinuate, gerue rounded and scarcely dilated; upper surface 
shallowly impressed, tricarinate, the outer carinse curved and 
higher than the central one, acicnlate and with pale set i form 
scaling which is denser beneath.. Antenna* pieeous, with fine grey 
pubescence; scrape compressed, broadly dilated, subfusiform, with 
a distinct central carina above and bisulcate beneath; fnniele 
long and lender, the third joint much longer than the first, the 
subterminal joints elongate, subcorneal. Prothorax subeylindrieal, 
as long as its width at apex, which is truncate, base a little 
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broader and subtruncate, the sides linear; upper surface slightly 
convex, evenly set with low, rather distant granules and without 
lateral impressions; colour pieeous, granules bare, the interstices 
with thin yellowish pubescence which is denser laterally. Elytra 
pyriform, slightly emarginate at base, which is a, little broader 
than the prothorax, the humera-l angles obtuse, sides strongly 
rounded, broadest well behind middle; upper surface convex, the 
stritc containing rows of shallow punctures separated by small 
granules, the intervals almost plane, suhequal in width on the 
disk, finely coriaceous and with traces of depressed obsolescent 
granules, especially near apex; colour pieeous, with thin minute 
grey scaling which is denser and yellowish along the indexed 
margins. Legs ferruginous, with thin grey pubescence, the 
anterior tibia* only slightly curved. 

Type in the British Museum. 

Natal: Lower Tugela (E. Reynolds —Brit. Mur*). 

Founded on two specimens of uncertain sex. In general facies 
this insect is like an elongated bistrigicoUis , but the very broad 
and carinate scape will at once distinguish it from all its 
congeners. 

*25. Sciobius paringueyj, sp. nov. (Plate XVIII. fig. 11.) 

Long. 8fp lat. 21 mm. 

Head moderately transverse, slightly convex, finely coriaceous, 
with fine pale scaling which is denser round the eyes; forehead 
shallowly depressed in middle; eyes slightly prominent. Rostrum 
longer than broad, its basal margin sharply ungulate, sides sub¬ 
parallel to near apex, geme rounded and slightly dilated; upper 
surface plane, coriaceous, finely tricarinate, the outer earn re 
straight and parallel. Antennm moderately long and slender, 
pieeous, with dense fine grey pubescence; scape not compressed, 
but strongly curved about middle and subclavate beyond the 
curve; funiele with the first and third joints subequal. Prothorax 
rather broader than long, truncate at base and apex, the latter 
being a little narrower, sides slightly rounded, broadest about 
middle ; upper surface convex, set with rather distant depressed 
granules and without any impressions; colour pieeous, with thin 
grey scaling dorsally and with dense yellow scaling laterally and 
beneath. Elytra ovate, truncate at base, subaeuminate apically, 
a little broader than the protborax at the shoulders, whirl i are 
submdangular and slightly prominent, sides moderately rounded, 
broadest rattier before middle; upper surface convex and gradually 
declivous behind, with broad stria; containing* rows of large shallow 
punctures separated by small granules and disappearing on the 
declivity; the intervals of equal width, narrow, slightly convex 
and coarsely coriaceous but without any distinct granulation ; 
colour pieeous, with fine yellow scaling, which is thin dorsally, 
except round the seutellum, but forms a broad and dense lateral 
stripe which emits inwardly an oblique pointed band nearly 
reaching the suture at the summit of the declivity. Legs 
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ferruginous, wit-1 1 the tarsi fuscous; the interior tibi*u slightly 
curved at- the extreme apex. 

Type in the Bouth African Museum. 

Transvaal : Leydenhurg (7\ Ayres), 

26. Bctoeius villus, sp. hoy. (Plate XIX. Jig. 1.) 

Long. S|, lat. 4-4-44 mm. 

Head transverse, almost plane above, rugosely punctured ami 
with fine scaling; forehead not impressed; eyes slightly prominen t. 
Rostrum longer than broad, the basal margin sharply ungulate, 
sides subpnralleh genie rounded and scarcely dilated; upper 
surface plane, rugose!y punctured, tricarinate, the outer carime 
straight and parallel to near apex, then gently diverging. 
Anicinue moderate, piecous. with thin grey pubescence; scape 
conipmitively slender, subcompressed, only slightly curved about 
middle and gradually thickened to apex; funicle with, the first 
and third joints subequal. Proihorax moderately transverse, 
subt.ruLcate at base, apex distinctly narrower and faintly sinuate, 
sides scarcely rounded, broadest at base and gradually narrowing 
to apex; upper surface slightly convex, moderately closely set 
with distinct low granules and with a faint ill-defined impression 
on each side a little behind middle; colour black, with fine pale 
scaling which is denser laterally and beneath. Elytra broadly 
subpyriibmi, slightly sinuate at base, sides rounded, broadest well 
behind middle; upper surface broadly depressed and very steeply 
declivous posteriorly, with broad strife containing rows of large 
shallow’ punctures separated by small granules, the intervals 
rather narrow, slightly convex and strongly coriaceous; colour 
black or castaneous, with thin pale scaling dorsally and a broad 
uniform lateral band of denser scaling. Leys moderately long 
and rather slender, piceousor castaneous, with fine pale pubescence, 
the anterior tibia* straight. 

Type 2 hi the British Museum. 

Transvaal. 

This species is founded on two females sent me by Dr. W. Horn. 
It is nearly allied to marghmius Ffthr., from which, however, 
it. may at once be distinguished by the very differently shaped 
elytra-, the more coarsely punctured strife, and the ‘much less 
curved scape. 

27. Sciobius pon no, sp. nov. {Plate XIX. fig. 3.) 

Long. 104-12, lat. mm. 

Read strongly transverse, pieeous, with a few short pale seise, 
a emulate on vertex; forehead finely plicate, without any central 
impression or supra-ocular tubercle; eyes prominent. Rostrum 
quadrate, distinctly longer than broad, sides subparallel; gerne not 
dilated, bluntly rectangular at apex, similar in the two sexes; 
upper surface impressed, tricarinate, the three carime parallel, the 
central^ one lower than the others, the punctuation shallow and 
indefinite; colour black or pieeous with a few short pale set® 
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Anfennai comparatively long ami slender, piceous, with sparse pale 
setro ; scape slender, subeylindrlcal, rather abruptly clavate, slightly 
curved, the third joint oi the fimicle scarcely longer than the first, 
the three subterminal joints much longer than broad. Prolhora ,c 
slightly transverse in the more so in the 2, truncate at base 
and sipes, sides subpaiullel from base to far beyond middle, thence 
rapidly narrowed to apex; upper surface slightly convex hut 
flattened on the disk, somewhat sparsely set with small low smooth 
tubercles, most of which are rounded but some elongate; colour 
black or piceous, the discal area bare, the sides and prosternum with 
moderately dense depressed yellow set re. Elytra ovate, subacu¬ 
minate apically in both sexes, but a little broader in the $ , jointly 
sinuate at base, shoulders very oblique, sides moderately rounded, 
broadest before middle; upper surface convex, subcompressed on 
the declivity so that the suture is there rather prominent, with 
shallow^ strife containing rows of shallow separated punctures, the 
intervals slightly convex, of approximately equal width on the disk, 
finely acieulate, and bearing scattered irregular low tubercles which 
in some parts make the elytra appear to he transversely rugose ; 
colour black or piceous, almost bare on the disk but with the sides 
somewhat densely clothed with yellow sotiform scaling; on the 
apical^ half the intervals hear rows of long erect pale setae. Leys 
dark ferruginous, the trochanters, knees, and tarsi black, covered 
with sparse pale set®, thicker in the ’$ than in the 5, and with 
all the tibiie broader and more strongly curved. 

Type, 5 in the British Museum, g in the South African 
Museum. 

Pos Boland : Port St. John ( G . tihoriridge ). 

Resembling a large totius Spar mi. in appearance, but the scape 
is shorter, stouter, and less strongly clavate, and the granulation 
of the elytra is coarser. The presence of long erect setae is also a 
distinctive character, being very unusual in the genus. 

28. Sci odids tottus Spamu. 

(Jurculio toltua, Sparan. Act. Holm. 1785, p. 50, t. 2. f. 21. 

A totius f Gyl. Bchbnli. Gen. Cure. ii. p. 5do (1834). 

A. porcciim Gyl. 1. c. p. 535. 

Long. C T 8-8£, $ 8|-10; laf. 

Head I'.ransverse, convex, with close shallow punctuation and thin 
grey scaling: forehead scarcely impressed in middle; eyes not very 
prominent. Rostrum rather longer than broad, basal margin 
angulate, sides subparallel to near apex, gome slightly and roundly 
dilated, similar in the two sexes; upper surface plane, with scaling 
and punctuation as on the head, tdenriiiate, the outer ear hue 
parallel to near apex, then divergent. Auiennm very long and 
slender, piceous, with line grey pubescence; scape elongate, regu¬ 
larly curved, cylindrical, abruptly elavate; fimicle with the third 
joint scarcely longer than the first, the subterminnl joints elongate 
and scarcely broader apically. Prothora\c moderately transverse 
in $ 5 more so in $, slightly arcuate at base, narrower and 
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t runcate at apex, sides subparallel from base to about middle, then 
roundly narrowed to apex; upper surface convex, set with low 
rounded or confluent granules which are often more sparse on the 
disk, with a. variable central earina which is sometimes complete 
find distinct, but usually more or less abbreviated or even entirely 
absent; colour piceous, the granules bare, the interstices with 
grey or yellowish scaling which is denser laterally. Elytra narrowly 
ovate in the , broader in the $ and more acuminate posteriorly, 
slightly sinuate at base, sides rounded, broadest before middle; 
upper surface convex, with broad strife containing shallow punc¬ 
tuation separated by small granules: the interstices convex, of 
equal width, closely and irregularly set with small low and usually 
confluent granules, often giving them a transversely rugose appear¬ 
ance : colour piceous or black, with fine grey or yellowish scaling, 
which is very thin on the disk but rather denser along the indexed 
margins. Leys rather long and slender, piceous or ferruginous, 
with very fine pale scaling, the exterior edge of the anterior tibiae 
straight in the 2 , distinctly curved close to apex only in the <$ . 

Types S 2 in the Stockholm Museum. 

Cape Colony : Grahamstown [Gxf. Mus.]. Orange River 
Colony : Bloemfontein (Miss Wilman —Oamb. Mus.). 

Although I have no evidence as to the insects actually being 
taken in copula, I can have no doubt that porcatus Gyl. is the 
2 of iotiu.s Sparrm., the diameters distinguishing them being 
evidently sexual. Including the typical specimens from Stockholm, 
I have seen six porcatus and four tottios . 

*29. Scxobius MURICATUS Boh. 

E, murimiiis Boh. op. cit. vii. 1, p. 193 (1843). 

c: Almost half as vsmall as Eciobius iotfais , more convex; thorax 
very short; the intervals of the elytra remotely tuberculate pos¬ 
teriorly: these characters will at once distinguish it from the 
preceiling species [tottus and porcatus], 

u Head short and broad, almost plane above, vertex finely and 
closely punctured; forehead mgosely striolate, entirely piceous, 
and with sparse grey sealing, separated from the rostrum by a, 
deep fingukted impression; eyes sub-rotimdate, slightly prominent, 
brownish black, llosirmn a little narrower'find longer than the 
head, stout, porrect, almost plane above, tricarinate, obsoletely 
pimetulnte, piceous black, and with denser grey scaling. Antenme 
inserted towards the apex of rostrum, longer than half the body, 
slender, piceous and sparsely pubescent, the club narrow, acumi¬ 
nate, Thorax very short, transverse, truncate fit base and apex, 
fi little narrower anteriorly, obsoletely constricted close to apex; 
sides not ampliated, almost straight; upper surface slightly 
convex, obsoletely tuberculate throughout, piceous black, with the 
anterior margin paler, sparsely covered with grey scaling. Seu~ 
tellum minute, scarcely visible. Elytra truncate anteriorly, 
scarcely broader ■ than , the base of the thorax, but obliquely 
ampliated a short distance behind the base; shoulders rounded, 
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not elevated, narrowed from middle to apex, jointly snbaeimiinate 
at apex, live times as long as the thorax; upper surface strongly 
convex, moderately declivous behind, sub-sulcate, the sulci with 
obsolete punctures ; -all the intervals elevated, convex, and with 
distinct remote tubercles posteriorly; entirely ferruginous, varie¬ 
gated with grey and fuscous scaling. Body obsolete]y pimctulate 
beneath, piceous, with sparse grey scaling. Legs elongate, stout, 
ferruginous, with sparse grey scaling and pubescence; femora 
moderately cla-vate, unarmed; tibiae straight; tarsi moderately 
dilated, spongy and grey beneath. 

u Gape of Good Hope (Drege)” 

Type missing; in Drcge’s collection. 

This description is a translation of that given by Boheman, as 
1 have failed to recognise the insect among the species which 1 
have examined. 

*30. Sctobius Augustus, sp. nov. (Plate XIX. fig. 2.) 

Long. 6, lat. 2i mm. 

Head moderately transverse, slightly convex, evenly coriaceous 
and with sparse pale scaling which is denser round the eyes; fore¬ 
head scarcely impressed in middle ; eyes convex but not prominent. 
Rostrum longer than broad, basal margin obtusely angulate, sides 
parallel to near apex, gense rounded and slightly dilated ; upper 
surface plane, rugulose, tricarinate, the outer carinse straight and 
parallel throughout. Antennca elongate, but comparatively stout, 
piceous, with thin grey pubescence ; scape compressed, moderately 
curved and gradually thickened to apex; funic!e with the first and 
third joints equal. Prothorax moderately transverse, truncate at 
base and apex, sides straight from base to well beyond middle, 
thence rapidly narrowed to apex ; upper surface somewhat convex, 
coriaceous, sparsely set with small granules and without distinct 
impressions; colour black, with fairly dense greenish-grey scaling. 
Elytra elongato-ovate, truncate at base, shoulders sul rectangular, 
scarcely prominent but with a faint humeral tubercle, sides gently 
rounded, broadest about middle; upper surface convex, with rather 
shallow strife containing rows of strong punctures separated by 
small granules, the intervals rather narrow, of equal width, 
coriaceous arid devoid of granules; colour black, fairly densely 
covered with fine greenish-grey scaling ; in perfect specimens this 
is probably uniform throughout, but in the type the diseal portion 
is somewhat abraded. Legs moderate, piceous, with thin grey 
scaling; anterior tibia? straight externally, the first tarsal joint 
elongate, longer than either of the next tw r o. 

Type $ in the South African Museum. 

Transvaal : Shilouvane {Rev. //. Jtmod). 

A rather small, very narrow species belonging to the group 
represented by margin-aim Mhr., from which latter it may be 
distinguished by the more prominent central carina of the rostrum, 
the fine and sparse granulation of the thorax, and the narrower 
and more convex elytra, as well as by the very different coloration* 
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31, Sciodius panzanus, sp. nov. (Plate XIX. fig. 1.) 

Long, 84-94, lat. 3-3* mm. 

transverse, almost plane above, finely rugose, and. with 
thin sealing which is denser round the eyes; forehead without 
impressions; eyes rather prominent. Rostmm longer than broad, 
basal margin sharply angulated, sides faintly sinuate before 
middle, gense rounded and scarcely dilated ; upper surface plane, 
finely rugose, distinctly tricarinate, the outer earinre straight and 
parallel. Antennal moderate, piceous, with fine grey pubescence ; 
scape not compressed, moderately stout, strongly curved beyond 
middle and suhclavate beyond the curve ; fun id e with the first 
and third joints subequal. Prothorax rather broader than long, 
subcvlindricaJ, truncate at base and apex and only a little narrower 
anteriorly ; sides slightly rounded, broadest about middle ; upper 
surface convex, set with small scattered granules and without any 
impressions; colour Mack, with line greyish scaling -which is 
denser laterally. Elytra regularly oval, truncate at base, 
rounded posteriorly, sides rounded, broadest about middle ; upper 
surface convex and steeply declivous behind, with distinct stria*, 
containing row's of large deep punctures which are fainter on the 
declivity ; the intervals slightly convex, of equal width, smooth 
and minutely aciculate; colour black, with fine greyish sealing; 
which is slightly denser laterally and apically, and with a denser 
transverse band across the summit of the declivity. Legs blackish, 
with rather dense grey pubescence; the anterior tibia? straight 
externally and only slightly curved internally in the <4 . 

Type d in the British Museum. 

.Natal : Umpanzi R. in Umvoti County (0. X Barker ). 

*32. Sciobius scnoKLANDi, sp. nov. (Plate XIX. fig. (b) 

Long. 5, lat. 24 mm. 

Mead moderately transverse, convex, bare except for a, few pule 
scales round the eyes, forehead very finely striolate and without 
impressions ; eyes convex but not prominent. Rostrum a little 
longer than broad, basal margin arcuate, sides straight and 
narrowing slightly from base to apex, geme not dilated ; upper 
surface plane, finely rugulose, narrowly carinate, the outer car i nn? 
parallel to quite near apex and there rapidly diverging. Anlemim 
moderate, piceous brown with fine grey pubescence; scape sub* 
compressed, but slender, rather sharply curved and clavate; 
funiele with the first and third joints subequal. Rroihorax 
strongly transverse, slightly arcuate at base, truncate and dis¬ 
tinctly narrower at apex, sides moderately rounded, broadest 
rather behind middle; upper surface convex, with, close and fine 
confluent punctuation throughout, without any lateral impressions 
but with a' shallow impressed transverse line close to apex ; colour 
black, bare. ^ Elytra broadly ovate, slightly sinuate at base, 
acuminate apically, sides strongly rounded, broadest much before 
middle; upper surface very convex, but rather gradually declivous 
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posteriori}', with deep stria* containing rows of strong punctures 
the intervals of equal width, moderately broad, slightly convex, 
quite smooth and very finely alutaceous; colour black, rather shiny 
and entirely bare. Legs ferruginous, with the femora black; 
anterior tithe straight externally, but distinctly sinuate internally 
near apex. 

Type 2 in the Albany Museum, Graliamstown. 

Cape Colony : Steynshurg. 

Very similar to S. nanus in general appearance, but the scape 

much longer and more slender, the prothorax lacks the lateral 
impressions, and the elytra are distinctly acuminate apically. 
Whether the absence of scales is normal is not altogether certain, 
but there is not even a trace of them on the elytra in the type 
specimen. 

33. Scioimis virtues, sp. nov. (Plate XIX. fig. 7.) 

Long. 5 -6y, lat. 2T~o-| mm. 

Colour black or piceous, densely and uniformly covered above 
and below with bright green scaling, which varies to yellowish 
green or dull golden green. 

Head transverse, slightly convex, with close shallow punctuation; 
forehead scarcely impressed; eyes not prominent. Rostrum 
scarcely longer than broad, arcuate at base, sides gradually con¬ 
vergent from base to beyond middle; geme bluntly ungulate, 
moderately produced in 5, a little more so in <$ ; upper surface 
shallowly impressed, tricariuate, only the central carina bare of 
scaling, the outer carina* straight and gradually diverging 
anteriorly. Antenna, moderately long and slender, piceous, with 
fine grey scaling ; scape not compressed, subcylindrical, regularly 
curved and gradually clavate; funicle with the first joint rather 
longer than third, the subterminal joints subcorneal and not very 
long. Prothorax strongly transverse, base faintly Insinuate, apex 
a little narrower and truncate, sides scarcely rounded and with a 
shallow constriction at apex; upper surface convex, finely and 
evenly coriaceous, without any lateral impressions. Elytra ovate, 
broader and rather more blunt apically in the 2 ? slightly sinuate 
at base, sides strongly rounded, broadest about middle; upper 
surface very convex, with fine striae containing small shallow 
punctures ; the intervals rather broad, subequal in width, almost 
plane, smooth and impunctate. Legs moderate, ferruginous, with 
greenish or golden sealing, anterior tibia* straight externally, 
thicker and with the internal angle more strongly produced in 
the (S . 

Type, $ in the British Museum, <$ in the Oxford Museum. 

Transvaal. 

Described from six specimens. One in the British Museum, 
two in the South African Museum, and the remaining three 
kindly given me by Dr. Walther Horn. Its dense green scaling 
in conjunction with its dilated geme and perfectly smooth elytra 
will sufficiently distinguish this species. 
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*34. SciOBIUS NAXOS, sp. iiOV. (Plate XIX. fig. 0.) 

Long. 4|, liit. 2-| mm. 

Head moderately transverse, convex, wir,Is sparse grey scaling 
which is denser round tire eyes; forehead very finely striolnte and 
without impressions; eyes convex but, not prominent. Roxlvteia 
as long tis broad, basal margin sobtruncate, sides subparallel, 
genre not dilated; upper surface plane, finely rugose and sq unloose, 
narrowly tricurinate, the outer carime with a slight outward 
curve in the apical half. Auleauce- rather long avid slender, 
piceous, with line grey pubescence; scape narrow, cylindrical, 
evenly curved and gradually thickened to apex ; fun id e with the 
first and third joints equal. Trotliorax strongly transverse, 
subeylindrica], truncate at base and apex, the latter scarcely 
narrower than the former, sides slightly rounded, broadest about 
middle; upper surface convex, finely coriaceous, ami without 
lateral impressions, but with a shallow transverse impressed line 
dose to apex; colour black, with grey scaling having a, metallic 
greenish reflection. Elytra short, broadly ovate, truncate at base, 
sides strongly rounded, broadest before middle; upper surface 
convex, with fine strife containing rows of shallow punctures; 
the intervals rather broad, of equal width, almost plane, finely 
alntaceous and entirely devoid of granules; colour, black, with 
scattered traces of metallic green scaling. Legs moderate, piceous 
brown, with fine grey scaling and set-re; anterior tihire quite 
straight externally and scarcely curved internally. 

Type $ in the South African Museum, 

Cape Colony : Somerset East. 

The unique specimen is a, good deal rubbed, but it is probable 
that normally the scaling of the thorax and elytra is uniformly 
dense throughout. The species is closely related to 8. Hr id lx, but 
differs in its undiluted geme, more slender scape, and much shorter 
rotund elytra, 

35. Sctobiits prasixus, sp. nov. (Plate XIX. fig. 5.) 

Long. 4-4|, lat. 11-2 mm. 

Colour black, densely and uniformly covered throughout with 
greyish-green or bluish-green scaling. 

Head transverse, slightly convex, coriaceous; forehead without 
any impressions; eyes rather prominent. Rostrum a little longer 
than broad, its basal margin sharply angulate, sides straight and 
parallel, genre not at all dilated in either sex; upper surface 
plane and almost smooth, with only a faint central carina; the 
outer carina? obsolescent and quite hidden beneath the dense 
sealing^ Anteanm long and slender; scape not compressed, smb- 
cylindritid, slender, gently curved and abruptly clavate ; fnnicle 
with the first and third joints subequal. Rrotkomx distinctly 
transverse, subeylindrieal, base and apex of equal width and both 
truncate, sides very slightly rounded, broadest at middle ; upper 
surface convex, evenly coriaceous throughout and without any 
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impressions. Elytra ovate, truncate at base, shoulders very 
oblique, sides moderately rounded, broadest about middle; upper 
surface convex, with line stria 1 which are found to be nineli 
broader and distinctly punctured when the sealing is removes!, the 
intervals of about equal width, almost plane, quite smooth and 
impu nutate. Legs rather long and slender, densely squamose, 
anterior tibim straight externally in 5 , greatly curved in d , first 
tarsal joint rather elongate. 

Tvnq 2 h't the British Museum. d in the Oxford Museum. 

Natal: Pinetown (77. Jnuod), Ho wick (Dr, F. Dimock Brown), 
Estcourt (G. A. K. M.) 

From the two preceding small green-scaled species prasmus 
ditiers by reason of its more slender and abruptly clavate scape 
and its very elongate antennal club, by the obsolescence of the 
exterior rostral carinre, and by its narrower and more acuminate 
elytra. 

30. S oxoi jilts vxttatus. sp. uov. (Plate XIX. fig. 8.) 

Long. 54, lat. 21 mm. 

Head strongly transverse, slightly convex, with close shallow” 
punctuation and dense grey sealing; forehead not impressed; 
eyes slightly prominent. Rostrum scarcely longer than broad, 
arcuate at base, sides gradually convergent from base to apex, 
game not dilated ; upper surface almost plane, tricarinate, with 
dense grey scaling except on: the central carina, the outer carinse 
straight but gradually diverging anteriorly. Aniennce moderately 
long and slender, piceous, with fine grey scaling; scape sub- 
compressed, rather sharply curved and gradually thickened to 
apex; funicle with the first joint equal to the third, the sub- 
tenninal ones rather short and distinctly clavate. Prothorax 
strongly transverse, base subtrimeate, apex narrower and truncate 
sides slightly rounded, broadest about middle, with a shallow con¬ 
striction at apex; upper surface convex, evenly coriaceous and 
without impressions, scaling dense uniform brownish grey. Elytra 
short ovate, jointly sinuate at base, sides strongly rounded, 
broadest at middle; upper surface very convex, with fine stria? 
containing small shallow and closely-set punctures; the intervals 
broad, almost plane, smooth and impunetate; colour black, with 
dense even scaling, the intervals being alternately grey and brown, 
the latter with a slightly brassy reflection. Legs moderate, piceous 
with fine grey scaling; the anterior tibia* (d) straight externally, 
but with the internal angle somewhat strongly produced. 

Tv pe d in the British Museum, 

Transvaal. 

Described from a single male i eceived from Dr, W, Horn, 
This is a near ally of virulis Mshl., but apart from its very 
different colouring, it may be distinguished by its relatively 
shorter and broader elytra, more prominent eyes, undiluted geiue 
and its broader and, more sharply curved scape, as well as by the 
ere nidation of the posterior tibia*. 
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37. Sciobius arrowi, sp. nor. (Plate XIX. fig. 10.) 

Long*. 6-f, lat. 3a mm. 

transverse, black, coriaceous, with dense brown sealing; 
forehead scarcely impressed ; eyes moderately prominent, Rostrum- 
distinctly longer than broad, sides stibpurailol, genie scarcely 
dilated: upper surface deeply impressed, with three narrow 
canine, the outer pair parallel to near apex, thence divergent, 
very finely acieulate, and with dense brown scaling. A‘u tenner 
long and slender, piceous, with pile pubescence; scape strongly 
curved, slender, subcon rpressed and abruptly da vat e; first joint 
of the fimiele longer than the third. Proihorav lather broader 
than long, truncate at base and apex, the latter a little narrower 
than the former, sides slightly rounded, broadest about middle; 
upper surface convex, with depressed and rather distant granules, 
except along the central line which is smooth aid coriaceous; 
colour black, the central portion almost bare, the sides with dense 
brown scaling which almost conceals the granules. Elytra "broadly 
ovate, acuminate posteriorly, truncate at base, shoulders oblique, 
sides strongly rounded, broadest before middle; upper surface 
with the anterior portion of the disk quite fiat, but rising 
posteriorly to beyond middle, the posterior declivity being muck 
longer and more steep than usual, with fine striae containing 
rows of shallow punctures separated by minute granules, the 
intervals almost plane, very finely acieulate, with a, few scattered 
minute granules, mostly hidden by the scaling and more notice¬ 
able on the declivity; colour black with brown scaling on the 
disk, but paler towards the sides and apex, and with a conspicuous 
pale common V-shaped mark having its apex on the summit 
of the declivity, the intervals with distant pale sets*, winch are 
longer and suberect on the disk, and shorter and depressed on the 
declivity. Legs slender, piceous, with uniform fine pale sealing, 
the anterior tibice slightly incurved at the apex. 

Type in the British Museum. 

Natal [colb Pascoe], 

I have seen only the type of this species, which was erroneously 
referred to Phhjctinus callusus Boh. by Pascoe. The shape of the 
elytra is unusual and gives the insect a distinctive facies. The 
specimen is probably a female. 

38. Bciobies hqrni, sp. nov. (Plate XIX. fig. 11.) 

Long. 7^-8, lat. 3-31 mm. 

Head rather shorter than its width at base, black, with distinct 
close punctuation and fine grey pubescence, the impressed line 
dividing it from the rostrum very sharply ungulate; eyes 
moderately prominent. Rostrum distinctly longer than broad, its 
sides sttbpamllel, the' genre only slightly and roundly dilated in 
both sexes; upper surface slightly impressed, trieariimte, the 
carina* straight and parallel, the punctuation and pubescence as on 
the head, the central carina bare and impunctate. Antenna* long 
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and moderately slender, piceous and with fine grey pubescence; 
the scape not much curved, rather compressed and gradually 
clavate; the first joint of the funiele thickened, as long as the 
third. .Prothorax rather transverse, gently rounded at the base, 
narrower and truncate at the apex, sides gradually dilated from 
base to beyond middle, thence rapidly narrowed to apex; upper 
surface convex, closely set with low rounded granules, but with a 
more or less distinct smooth central line; colour black, the 
granules hare, the interstices with fine grey pubescence which is 
denser at the sides. Elytra elongato-ovate, scarcely broader in 
the $ , jointly sinuate at base and a little broader than the pro¬ 
thorax, shoulders very oblique, sides not much rounded, broadest 
about middle; upper surface convex, with distinct strife, which 
appear to contain rows of deep punctures or rows of small distant 
granules according to the incidence of the light; the intervals 
convex, the first, third, and fifth more raised and rather narrower 
than the others, especially near the base, impunctate and without 
granules; colour black, with very fine short recumbent grey 
pubescence. Legs moderately long and slender, black with fine 
pale pubescence; the anterior tibice in the <$ dilated internally in 
the middle and with a very deep sinuation near the apex, the 
first joint of the tarsi broad but scarcely as long as the next two 
together; the anterior tibiae much less sinuate in the $ . 

Type, <$ in the British Museum, $ in the Oxford Museum. 

Natal : Charlestown. 

Nearly allied to 8. pollinosus Mhr., but it is a larger and 
narrower insect. It differs also in the deeper and closer punctua¬ 
tion of the head, the broader and more gradually dilated scape, 
the shorter third joint of the funiele, the slight elevation of the 
alternate intervals of the elytra, the greater sinuation of the 
anterior tibiae in the <$, and finally the first joint of the tarsus 
is less elongate. 

The only three specimens which I have seen were kindly sent 
me by Dr. Walther Horn, of Berlin. Unfortunately they are 
evidently much rubbed, and probably in fresh examples the 
pubescence would bear some powdering similar to that of 
pollinosus . 

39. Scion us wahlberci Boh. 

8. •wahlbergi Boh. 8chon. Gen. Cure. viii. Mantissa, p. 438 
(1845). 

Long, 6-81, lat. 3-4 mm. 

Head moderately transverse, black, with fine close punctuation, 
which is often more rugose near the eyes, and densely covered 
with metallic green scaling, there being usually three subdenuded 
lines corresponding with the rostral carinrn; forehead scarcely 
impressed; eyes not at all prominent. Rostrum distinctly longer 
than broad, its sides subparallel to beyond middle, the gense only 
slightly and roundly dilated in both sexes ; upper surface shallowly 
impressed, with three distinct narrow and evenly raised carinae, the 
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outer pair parallel to near apex and then curved outwardly; 
punctuation and scaling as on the head, but all three carina? bain 
and impunctate, the apical emargination comparatively shallow. 
Antenna 3 long and moderately slender, piceous, with fine greenish- 
white seta?; scape scarcely compressed, distinctly curved and 
gradually thickened to apex; first joint of funicle ranch longer 
than third, subterniinal joints longer than broad. Protkorax 
transverse, subtruncate at base, narrower and truncate at apex, 
sides slightly rounded, broadest about middle ; upper surface 
convex, closely set with low granules, but with three broad smooth 
lines, the outer ones being oblique; colour black, the granules 
bare and shiny, the interstices with green scales which are denser 
on the smooth spaces. Elytra ovate, of the same shape in the 
two sexes, subacuminate towards apex, shoulders oblique, sides 
moderately rounded, broadest rather before middle; upper surface 
convex, with deep strife containing large shallow punctures which 
vanish behind middle; the second, third, fourth, and seventh 
intervals strongly carinate, the carina? being bare, shiny, and 
subeatenulate, the fifth and eighth intervals similarly carinate 
in the basal half and the sixth in its apical half, the remaining 
portions broad and smooth; colour black, the apices of the carina? 
bare, the rest of the surface, including the strife, densely covered 
with metallic pale green or yellowish-green scaling. Legs long 
and moderately slender, black, with dense greenish-white setiform 
scaling; the anterior tibire more curved apically in the $, but 
otherwise the legs are similar in the two sexes. 

Type 3 2 in the Stockholm Museum. 

Natal: Malvern (G. iV T . Barker & G. A . K. Jf.), Upper Tongaat 
B. (0. K Barker ), Howick (Dr. F. Dimock Brown), Karkloof 
(Jas. Ball), Drakensberg (G. A . K. Jf.). 

A very distinct species on account of its brilliant colouring and 
carinate elytra, 

40. SciOBIUB SQUAMULOSUS Boh. 

S. squamulosus Boh. op. cit, vii. 1, p. 194 (1843). 

Long, 3 5, $ 6; lat. c? 2, $ 3 mm. 

Head nearly as long as broad, slightly convex, finely punctured, 
and with dense greenish-grey scaling; forehead narrow and not 
impressed; eyes large and depressed. Rostrum elongate, basal 
margin arcuate or suhangulate, parallel-sided in $, somewhat 
narrowed apically in $, genre not dilated in either sex, apical 
emargination small; upper surface slightly convex, faintly tri- 
carinate, the outer Carinas convergent anteriorly, scaling and 
punctuation ns on the head. Antennm long and slender, ferru¬ 
ginous, the apices of the joints infuseate, with fine grey scaling ; 
scape cylindrical, strongly curved and' abruptly clavate; funicle 
with the first joint about as long as the third,, terminal joints 
subcorneal. Prothorax slightly transverse, truncate at base'and 
apex, the latter distinctly narrower, sides gently rounded, broadest 
about middle; upper surface convex, finely and evenly coriaceous 
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and without impressions, densely covered with greenish-grey scaling 
and with a white lateral stripe. Elytra ovate in $ , much narrower 
in d , sul truncate at base, sides slightly rounded, broadest about 
middle ; upper surface convex, with fine strhe containing close 
punctuation which is continued to apex; the intervals of about 
equal width, almost plane, quite smooth and shining ; colour 
black, with dense even scaling, which is greyish or brownish with 
a dull golden-green reflection, the suture and extreme margins 
being whitish. Legs moderately stout, ferruginous or testaceous, 
with fine grey scaling, the anterior tibiae straight externally in 
5 , distinctly curved towards apex in the d • 

Type d 5 in the Stockholm Museum. 

Cape Colony : Grahamstowm (Miss Daly k Miss Sole). 

An aberrant species with no near allies. The depressed and 
approximated eyes in conjunction with the comparatively narrow 
and elongate rostrum will at once distinguish it; but these 
characters scarcely justify the creation of yet another monotypic 
genus. Boheman states that the rostrum of the d is not carinate, 
but this is incorrect, for the carinm are present in a specimen 
captured by Drege which I have examined, although less distinct 
than in the $ . 

Doubtful Specks. 

41. SCIORIUS PAIVANUS Woll. 

S, paivanus Woll. Ann. Nat. Hist. (3) ix. 1862, p. 22. 

u S. omtus, nigro-fuscus sed squamulis parvis demissis albklis 
parce ncbulosus , vostro utrinque carvnato; prothorace brevi , 
suhconico ; elytris profunde qnmctato-strintis setisque ereciis 
rigidis obsitis , obscure albido-tesseUatis; aniemiis. tihiis 
tarsisque fusco - ferrugineis. 

u Long. corp. lin. 2$. 

44 Habitat 4 ad yarns leguminas spinosas regionis littoralis.’— 
Dom Welwitsch.” 

I have been quite unable to identify this species, nor do I know 
where the type is to be found. Mr. Arrow has kindly searched 
through the Wollaston types in the British Museum, and informs 
me that S.paivanus is certainly not among them. It is impossible 
to say for certain from the description only whether the species 
really does, or does not, belong to the genus Sciob ins . The absence 
of the central rostral carina and the presence of erect, stiff bristles 
on the elytra are both aberrant characters. But it is the locality 
(Angola) wdiich makes the point specially doubtful, seeing that 
all the other species of the genus are confined to extra- 
tropical S.E. Africa. Moreover, Wollaston was probably not 
quite clear as to the distinctive characters of Sciobius , as the 
other species described by him proves to be a Phlyctinus. It 
appears likely, therefore, that paiva?ms , w T hen rediscovered, will 
be found to belong to Systates or some other allied genus. 

Proc. Zool. Sog.—1906, Yol. I No XIX, 
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Index of Species. 


aciculatifrons Bob. . 

. 17 

*angustus, sp. nov. 

. 30 

arrowi, sp. nov.. 

. 37 

barkeri, sp. nov. 

. 18 

bistrigieollis Bob. 

. 10 

brevicollis Fabr. .. 

. 9 

ductus Bob. . 

. 21 

cinereus, sp. nov. 

. 3 

cognat us, sp. nov. 

. 6 

cuftratus. sp. nov. 

2 

dealbatus Fabr. 


deplanatus Bob. 

. 12 

%rnn ipennis Bob. 

. 12 

granosus Fabr. 

. i 

griseus Gyl. 

. 20 

borni, sp. nov. 

. 38 

# mipressicollis Bob. 

. 8 

^lateralis Bob. 

. 14 

# latipennis Fabr. 

... 16 

# marginatiis Fabr. 

.. 23 

*muricatus Bob. . 

. 29 

# mamis 5 sp. nov. 

obesus, sp. nov. 

. 34 

. 4 


oneili, sp. nov. 11 

opalinus, sp. nov. 7 

# paivanus Woll. 41 

panzanus, sp. nov.. 31 

# peringueyi, sp. nov. 25 

pianipennis, sp. nov. 13 

pollinosus Fain*. 22 

pondo, sp. nov. 27 

porcatus Gyl. 28 

prasinus, sp. nov. 35 

pullus Sparrm. 21 

scapularis Bob. 19 

^schcmlandi, sp. nov. 32 

spatulatus, sp. nov. 24 

squamulosus Bob. 40 

teimicornis, sp. nov. 15 

tottus 8parnn. 28 

varhis Boll. 21 

viduu.s, sp. nov. 26 

viridis, sp. nov. 33 

vittatns, sp. nov... 36 

wablbergi Bob. 39 


The numbers indicate the order in which the species are 
described. The mimes printed in italics are synonyms. Those 
species marked with an asterisk are not represented in the British 
Museum collection. 


EXPLANATION OF THE PLATES. 


Plate XVIII. 

Fig. 1. Seiobius euHratus, g, p. 243. 

2. .. obesus. £. p. 245. 

3. „ cinercus, $, p. 244. 

4. „ opalinus, 2 , p. 248. 

5. „ oncili , $, p. 252. 

6. „ coc/mtfus, y, p. 247. 

7. „ pUmipemiis, p. 253. 

8. „ barkcri, $, p. 257. 

9. „ tenuieornis, $, p. 255. 

10. „ spntuhituSfjK 262. 

11. „ ptrinyueifi. p. 263, 


Plate XIX. 

Fig. 1, Seiobius vidiuis, p. 204. 

2. „ august us, $, p. 267. 

3. „ pondo, $ , p. 204. 

4. „ panzanns, £, p. 208, 

5. „ prasinus , £, p. 270. 

6. „ schbnlamii, if? , p. 208. 

7. „ viridis, if? , p. 269. 

8. „ vittatus, p, 271, 

9. „ nanus, , p. 270, 

19. ,, arroivi, p. 272. 

11. „ horni, $, p. 272. 
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A A Contribution to the Study of Evolution bused upon the 
Mexican Species of Cueiuidupltnnf*. Bv Hans Gadoma 
F.U.S., F.Z.S. 

[Received March 2,1900.] 

(Plato XX. and Text-figures 01-83.) 


Contents. 


General Part, 

Conclusions arrived at from the study of the differentiation, variability, and 
distribution of these Lizards, pp. 277-299. 


Systematic Part. 


Key to the main groups of Mexican and North-American Cnemidophori, p. 300. 
Description of the various kinds of Cnemidophmis with special reference to their 
variations, p. 309. 

Characters of South-American Cnemidophori, p. 301. 


C. se.vlineatiis, p. 302. 

C. hyperythrus, p. 307. 
Deppei-Group, p. 308. 

C. deppei, p. 309, (A deppei , var. 

cozumela, p. 310. 

C. c/uttatus t/utlatits and C. //. 
im mn tab His, p. 320 
(Ujlaris-Group, p. 327. 

Tabulation of characters of the 
<7'n7ffm*-Group, p. 329. 

Key to the species &e., p. 32S. 

C. mar i arum, p. 328. 

C. (/ulends, p, 330. 

O. semifasciatns, p. 334*. 

C. septemvittalus , p. 335. 

C. sea tar is, p. 335. 

C, communis, p. 337. Tabulation 
of characters, pp. 340, 348. 


C. communis occidental is, p. 339. 
C communis copei, p. 346. 

(A communis australis, p. 352. 

C. communis hocourfi, p. 356. 

O. mexicanus, p, 358, Tabulation 
of characters, p. 362. 

C. mevicanus, var. balsas , p. 303. 
Tessellatus-Geocp, p. 367. 

Key to the species Ac., p, 368, 

C. per pi eviis, p. 368. 

O. tessellafus, p. 369. 

Cl ma,vim us, p. 371. 

O. nth id us, p. 371. 

<7. melanostettins, p. 372. 

V. maityris, p, 373. 

C. octal i neat us , p. 373. 

C. inornatus , p. 373. 

('. labial is, p. 374. 


Rcterences to the original descriptions of species, pp. 374-375, 
Map: Plate XX. 


It was in the forest and hush region of the Atlantic Tierra 
caliente, on the confines of the States of Oaxaca and Vera Cruz, 
that I first became personally acquainted with Gtiemidop7m'us. 
There was only the spotted, large O. giiUatas, but further east, 
where the Savannah begins, its place was taken by the small, 
striped G. deppei. 

On the Pacific side of the Isthmus, at Tehuantepec and Salma 
Cruz, was G. deppei and the large, conspicuously striped G. im~ 

'muktbUis . These kept on further inland until near the foot of 
the abrupt southern edge of the plateau. The small G. deppei 
ceased, and a very large, tiger-barred lizard, C. mexicanus , made 
its appearance. The striped G: immuiabiUs seemed to continue, 
but on closer examination it was found that all the striped mid¬ 
sized to large specimens were the young and immature of 0. meed- 
ectnns . which reigned supreme on the open southern plateau until 
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at Oaxaca itself it was joined by the spotted, rather brightly 
coloured C. bocourti. Tlius the Cnemidophorus- fauna showed a 
very different aspect in the east, south, and north-west of the 
triangle examined during my first journey. 

On the second journey, chiefly in the States of Morelos and 
Guerrero, the aspect was again different. There are no Cnemido- 
pkori in the Yalley of Mexico. They were not met with until 
I had crossed the high range of mountains which separate the 
Central plateau from Morelos. The only Cnemidophori at 
Cuernavaca were the partly striped, partly marbled or slightly 
cross-barred variation of C* rnexicanus , var. balsas , and such 
specimens were traced southwards to the River Balsas and up 
again to Chilpancingo in Mid-Guerrero. In the hot valley of the 
Balsa,s itself it associated with 0. deppei , which was, however, 
rather differently coloured from any of those met with in 
Oaxaca; it disappeared long before the backbone of the Sierra 
Madre del Bur upon which Chilpancingo lies; but on descending 
the southern slope, the upper limit of the Tierra caliente 
was marked by the reappearance of G. deppei , and by a larger 
striped form which recalled C. immutabilis , and any doubt about 
this was set at rest at a still lower level, where these two kinds 
persisted down to the Pacific coast. 

All this was sufficient to rouse my interest, and I did not 
miss many opportunities of at least trying to secure as many of 
these lizards as possible. It was not easy. Only at a few- places 
did I receive real help from the Indians. In 1902 I caught 
the lizards by hand, with nooses or with whips, a procedure -which 
often reduced my party to utter exhaustion. Shooting with a 
pea-rifle was naturally not very successful. In 1904 I took 
Dr. Meek’s hint and provided myself with a small pistol and 
shot-cartridges, and thus I secured hundreds of creatures which 
otherwise would have escaped. Still, even this was hard and un¬ 
certain work. When, as in Guerrero, during the rainy season a 
dense mass of herbs springs up almost everywhere, no ground- 
lizard can be seen except in the narrow tracks across which they 
flit, to hide in the tangle, warned by our approach. Moreover, 
they are very local and they do not always appear. Rain, certain 
winds, or a dull sky keep them in their lairs. One may ride for 
days and not see a single specimen. Then suddenly there may he 
hundreds, and what are really members of one clan or even of a. 
smaller family may be collected. The next few days again may yield 
nothing or only a single specimen here and there"; and this is"really 
worse than nothing, since it leaves it undecided whether its 
characters are truly typical of that district, or merely individual. 

We collected in the States of Oaxaca, Morelos, and Guerrero 
some 250 specimens. An enforced prolonged stay in the hos¬ 
pitable house of Professor Whitman in Chicago enabled me to 
examine about 200 specimens in the Field Museum of Rat. Hist., 
mostly collected by Dr. Meek in regions which I have not visited 
myself, but about which he could give me valuable information 
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as to the physical features. f I have to thank the authorities of 
that splendid museum for their liberality in sending over to 
Cambridge the greater* number of their Cnemiclophori for minute 
examination. These were supplemented by the study of the 
specimens in the British Museum, where, as usual, I had the 
inestimable benefit of my friend Boulenger’s critical advice and 
never-failing help. Some Berlin types have also been examined. 

The total of Cnemidophori studied for the purpose of this paper 
amounts to some 520 specimens, from the United States to the 
Isthmus of Tehuantepec; about 450 of these are detailed in the 
appended tables. Adding about 40 from South America in the 
British Museum, studied cursorily for general comparison, the 
whole amounts to some 560 specimens, apparently sufficient for 
all purposes, but in reality not so, since, for instance, the whole 
tesseUatus-gvou]) is but meagrely represented. The whole range, 
from the Isthmus to Utah, is enormous, more than 2000 miles ; 
arid even if we restrict ourselves to Mexico, the 500 specimens are 
crowded into comparatively few districts and leave many large 
regions blank. Such a blank is, for instance, the country from 
Colima to Acapulco, 300 miles. For the whole of Mexico proper, 
excluding Yucatan and Lower California, scarcely 60 localities are 
on safe record. A single locality, Hermosillo, represents the 
whole large State of Sonora, and Presidio near Mazatlan the Shite 
of Sinaloa.. 

Mexico is an ideal country for the study of geographical distri¬ 
bution, because it contains, often in juxtaposition, vast semi- 
deserts, high plateaus, big continuous ranges of mountains with 
peaks in the eternal snow, hot lowlands of the Atlantic or humid 
type with luxurious rain forests, and of the Pacific or drier type; 
large forests of pines, oaks, or of tropical trees; rivers and lakes ; 
regions of enormous fertility and hopeless deserts. In short, 
every climate and every conceivable kind of bionomic conditions 
are represented in this country. No wonder that this diversity 
is expressed in the well-nigh endless, kaleidoscopic variations , 
of the genus Cnemidophorus , the main genus of strictly hnmi- 
vagous Lizards of the country. 

This Tejid genus is invaluable for the study of variation. It is 
so plastic within its w r ell- defined generic characters, that it is repre¬ 
sented by some form or other in almost every kind of terrain. Its 
highest altitude above sea-level seems to he reached near 7000 feet, 
as shown by its occurrence near Santa Fe in New r Mexico. In 
Mexico its highest record is 7100 feet near Puebla; it is absent 
in the Valley of Mexico, about 7400, and at Amecameea 8000 feet, 
but it reappears at San Juan del Rio 6300, Oelaya 5800, Acam- 
baro 6000, Patzcuaro 6700, Durango 6200, Chihuahua 4700 feet. 
These localities show that the lizards are not averse to moderate 
altitudes, hut all these places are situated on some kind of plateau. 
On more isolated mountains the lizards seem to stop at a lower 
level. For instance, on the eastern slopes of the Nevada cle 
Colima they stop at 5100, on the Cerro de Ban Felipe near 
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Oaxaca at 5400, whilst they are swarming at 5200 feet level. Near 
Oliilpancingo they do not go beyond 4500 feet. I suspect that they 
are stopped by those changes which on so many mountains coincide 
with the usual lowest level of the clouds. 

Although frequently found in ravines and on the spurs of 
mountain-ranges, they avoid the mountains themselves, and above 
all they are averse to crossing a system of cut-up ridges even of 
moderate height. 

Borne species, O. deppei , vmrnutabills , and guUatus , are natives 
of the Tierra caliente, which they do not leave, so that any con¬ 
tinuous rise beyond 3000 feet is to them an absolute barrier. 
When, by the way, Cope mentions C. deppei from Guadalajara,, 
this certainly cannot refer to the plain of 5000 feet upon which 
this town lies, but to the deep depression of the neighbouring 
Rio de Santiago, 2000 and more feet lower! 

Southern, tropical species do not ascend far; but northerners, or 
let us sav highlanders, extend their range frequently into the 
lower, tropical climes, and thereby they undergo considerable 
changes. 

It was stated that these lizards are very plastic. There are 
some species which average only 50 mm., while others reach a nose 
to vent length of 140 mm, 

I have selected only a few characters, chiefly the supraoculars, 
the composition of the collar, the rows of scales of the humerus, 


Text-fig. 61. 



Lopidosis of the front of the left foreman of C'nemulojrfiorus ntexiennus. 

A, B. Two specimens from Cuernavaca. C. From Balsas No. 2. I). Cuer¬ 

navaca No. 8. 

Diagrammatic; I, an arrangement occurring in Cuernavaca No. 6 and 
Rincon No. 2. 
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the fore and hind aspect of the forearm, thigh and tibia, the 
femoral pores and the coloration, or rather the pattern and its 
modes of evolution as indicated in the various kinds from youth 
to age. These characters are not all of equal importance. The 
scaling in front of the forearm and of the tibia is subject to 
endless individual variation in detail, even in specimens from the 
same locality, so much so that these variations cannot he well 
described in short terms. For instance (text-fig. 61), on the front 
of the forearm there may be 3 longitudinal rows of transverse 
scales, or only rows, i.e. two complete and a shorter, smaller row 
intercalated from the elbow downwards; or the half row may be 
added to the side. The sole object is to protect a given surface 
with scutes, and this is attained in various ways. If some scutes 
happen to be larger than usual, others are correspondingly reduced; 
and if there should not be room enough for all the preformed 
scutes to grow, granules fill up the spaces, the total available 
space being of course predetermined, cf. text-fig, 61. 


Text-fig. 62, 



Lepidosis of the under surface of the left forearm. 


A—C. mmutabilis, Salma Cruz No, 1. Covered entirely with small granules. 

B = 0. sejrtuwtttt&i North Carolina. Covered with enlarged granules. 

C=C. australis , Laguna, Oaxaca. With slightly enlarged granules. 

D— C, australis, Laguna, Oaxaca. With enlarged granules. 

The rows of scales or scutes which cover the thigh (counting from 
the pores to the highest row on the front aspect of the thigh) are 
often difficult to count, especially when some of the rows are not 
arranged in regular 1 ines. Frequently some scutes are intercalated, 
representing what in other specimens has been developed into an 
entire extra row. There are many indications that the number 
of scales, or of the rows, increases with the size, with the growth 
of the lizard, and still more likely with the growth of the species. 
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Tills question must be left In abeyance. As a rule, however,.the 
larger species seem to have more numerous scales upon the thighs 
and ele where than their nearest smaller relations. I his may be 
in the nature of things; it is quite possible that these many-jointed 
armourings cease to fulfil tlieir purpose when the individual com¬ 
ponents pass beyond a certain size. 

The presence or absence of a separate frenocular plate, so often 
relied upon in systematic works, is quite unreliable. Its. absence 
is due equally often to suppression as it is to fusion with some 
neighbouring plate. 

Text-fig, 63. 



Lepidosis of the under surface of the forearm. 

A~C, me.vicanus, Balsas No. 3. Right forearm. Several rows of enlarged 
polygones down to wrist, 

B» 0. mexicamts, Balsas No. 2. Right forearm. 

V — C. Mexican m, Cuernavaca No. 8. Left forearm. Large scutes. 

I)==C. mexicanm, Cuernavaca No. 10. Left forearm. Large scutes. 

It seems reasonable to assume that 4 supraoeulars represent 
the more primitive condition, whence, by reduction of either the 
anterior or the posterior scute, the number is reduced to 3. In 
most of the text-figs. 61-83 these features are clearly visible. 

The composition of the collar and the protection of the posterior 
side of the forearm are difficult to describe in a few words. To 
avoid the drawback of vague terms, the reader is referred to a 
series of illustrations which are intended to standardise the 
phraseology employed in this paper (text-figs. 62, 63, 64, 65). 

Borne svstematists have laid stress upon other characters, 
Peters, for instance, found that the first upper labial was denti¬ 
culated in C, deppei ; this is best seen on the inside, but it is by 
no means always the case in that species, while it occurs also, 
occasionally, in 0. immutabilis , in 0. communis from Cozumel 
Island, and perhaps in others, 

TTnpraeticable were also the, at first sight, great differences 
whether the keel of the tail-scales runs parallel,' subparallel, or 
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oblique to tlieir main axis. Cope and others have employed the 
relative length of the hind limb as expressed by the point which 
the longest adpressed toe reaches on the neck, ear, or eye. This 
criterion had to be discarded on account of astonishing variation 
in allied individuals. 





«;*i 




Lepidosis of the collar and throat. 


A ~C. tessellatus from El Paso, Field Columh. Mus. Collar composed entirely 
of small, mostly granular scales. 

B=C. mexiecuius, from Totolapan No. 2, 

C=0. communis australis, Cuicafclan, 140 mm. 

I)— C, communis australis , Laguna, Collar composed entirely of large scales. 


The skin of the back is granular, but the grains may be fine or 
coarse ; there is no way of expressing this intelligibly ; moreover, 
counting of the grains across the middle of the body reveals 
enormous individual differences—for instance, in 0. giUtatus of 
Aqua fria from 100-180 granules across. 

The arrangement of the scaling of the preanal region proved 
likewise unmanageable. It does not follow that these discarded 
characters are of no systematic value. On the contrary, the sum 
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total of those and of many others produces that general something 
which so often tells the experieneed what hind of lizard he has 


Text-tig. Cm. 



Lepidosis of the collar and throat. 


A=C. hnmutahilis, Salina Cruz No. 1. Edge of collar formed hy a complete 
row of granules. A nest or cluster of enlarged granules in the centre of 
the throat. 

B= C. metric anus, vur. balsas No. B. Collar composed entirely of very large 
scales. 

C=C. tleppei from Ban Carlos. A few single granules intercalated between the 
large scales forming the edge of the collar. 

I)=C. sexlinealus from North Carolina. 

E~€. (kjppci, Cocoyul No. 5. 

F=C. communis australis, Cuicatluu, half-grown. Collar composed of very 
small scales and many granules. 

got hold of, before submitting it to his artificial keys, which in 
really interesting cases often refuse to work. 

Supraoeulars + Collar 4 Humerus -f Forearm 4- Femur 
4 Pores+Coloration = Species, 

is a kind of condensed equation, but the line has to be drawn 
at its length, lest the equation becomes bewildering when comparing 
the variations of many kinds with each other. Since each of 
these characters may have at least two values (large or small in 
numbers or in size as the case may be), the possible number of 
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permutations is enormous, at least theoretically, but in reality it 
comes to pass, that, owing to some occult law of correlation, certain 
combinations do nob occur. These give us a clue as to the specific, 
subspecific, <&c. value of the items employed. For instance, in the 
whole genus of Gnemidophomis the a priori obvious combination of 
large posterior arm-scutes with only 3 supraoculars does not occur, 
except as individual freaks or true abnormalities. A well-scutellafced 
forearm is mostly associated with a large-scaled collar and with 
4 supraoculars, perhaps because the prevailing bionomic conditions 
favour a strong lepidosis; but where the genius loci favours 
small scales, the completely granular forearm is coupled with a 
small-scaled collar (e. g. in the tessellatus-group, text-fig. 64 A); or 
the collar is in an unstable condition, the scales decreasing in size 
towards the sides of the collar and interspersed granules are fre¬ 
quent on the edge (e. g., in G. cleppei , G. sexlineatus , and G. communis 
australis , text-fig. 65 D, E). It is then a question which part 
initiates the change, and which parts follow suit, or, may be, are 
not allowed to yield to the new tendency. For i{ not allowed ” we 
may say “ overruled by natural selection.” 

Unfortunately we know next to nothing about the advantages 
of these features. Broadly speaking, large forearm-scutes are a 
feature of the high plateau and of the mountainous districts, but not 
of forests, grassland, or sandy soil. I rather suspect that arm-scutes 
are connected with a rough ground, physically rough in its detail 
composition, such as is produced by the rubble of volcanic and 
limestone formations. The same agency may be applicable to the 
collar, but not conceivably to the supraoculars. 

Concerning the colour pattern, A spotted garb, light spots upon 
darker, uniform ground-colour, seems to be the effect of forest or 
bush life upon an originally striped creature; for instance, G . inwin - 
tabilis compared with G. guttatus , and C. bocourii with G, mexicanus ; 
but it is also the reaction of a life on the open, periodically droughty 
plateau, e. g. the strongly spotted G. communis . This seems con¬ 
tradictory, but the tertium comparationis , the moving agency is 
the monotonous light, whether this be due to the abundance of 
broken shade, the subdued light in the forest, or the absence of 
shade in the open under a glaring sky. In neither case can the 
organism retain the stripes! Moreover, that unknown influence 
which causes the appearance of pale field spots has thereby intro¬ 
duced a new element, witness the behaviour of these spots during 
their growth so that a longitudinally striped pattern may be con¬ 
verted into one of transverse stripes. However, these questions 
have been dealt with, tentatively at least, in Proc. R. S. 1903. 

The so-called systematist wants above all to label and shelve his 
specimens; his bean ideal is a good species, and his ambition as 
many of them as possible. His chief anxiety is to point out the 
differential characters. Every individual belongs, in his idea, 
to a perfectly definable assembly, the ultimate boundaries of which 
enclose the “ species.” There are also others, not “ splitters,” but 
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u lumpers, 115 who, rightly allowing more amplitude of variation 
in their conception of a species, commit the following error. They 
think that intergrading of two species is the same as continuity 
from one extreme to the other. For instance, if the overlap of all 
the available characters should occur in one and the same specimen, 
then presumably the two supposed species would be the same, 
hut not—-and this is the usual procedure—if the overlap of the 
characters occurs only in a whole number of specimens taken 
together. 

The following diagram illustrates an important point. Let a. b, c, 
d he 4 different characters, each of which can vary from, let us say, 
small to large; and let us assume that character (i (for example 
the scutellation of the forearm) is the quickest, the most sus¬ 
ceptible, to change. Let species A change towards B, and let B 
change towards A, by gradually assuming the respective characters. 
Then it will he found that the two changing series will overlap com¬ 
pletely or coincide in all their four characters, only when all these 
diameters have arrived at a medium condition, and again when they 
all have arrived at the other extreme end. The diagram shows 
moreover that, although the results are the same, at the terminus 
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Diagram illustrating the overlapping of characters. 


Spaces JB ns miles A, but is not genetically the same, since the combinations 
d a h small, or a b e medium and d small, &e. occur nowhere in the series 
which represents the changes from A towards B, 


% In this paperl have employed a great number of specific &c. names, 
often using trinomials, in fact as many as the greatest of “ splitters ”; 
but this has been done for the sake of convenience, for shortness 
of expression, and having done my best to diagnose the groups, 
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.species, subspecies, races and varieties, I have proceeded to point out 
those individuals which upset the diagnoses. 

Cope has rightly said, lleporb U.8. Nat. Mus. for 1898 (1900) 
p. 569 :—The discrimination of the North American species of 
this genus is the most difficult problem in our herpetology. No¬ 
where are subspecies more sharply defined than in Cneinidophorus, 
that is geographical forms, which are not always true to their 
characters.” He, however, practically left the Mexicans untouched, 
confining himself to those of the United States. 

Most of the u species ” ai*e so plastic, so variable, that they may 
well drive the systematist to despair. Not two authorities will, nor 
can, possibly agree upon the number of admissible species. 

The Onemklophori in their unsettled condition, are truly 
delightful as an ideal object lesson in Nature’s way of species¬ 
making. 

It has been my ambition to find truly intermediate individuals, 
real links between the groups and between the reasonably supposed 
species. This was suprisingly difficult! It was a reasonable 
premiss that such links should occur at the same place, at least in 
the same district, with the two forms to be linked. If the link 
occurs somewhere else, the question enters a new field of inquiry. 

It is fairly certain that the three forms of the deppei-g roup, 
CL deppei , CL immutabilis , and C. guttatus , are closely allied to 
each other; and it may now be taken as proven that C . immutabilis 
turns into CL guttatus in consequence of living in the Atlantic 
Tierra caliente. These two forms actually run into each other, 
but they are easily separable when in their respective typical 
garbs, in which case, moreover, slight structural differences are 
apparent. Result: 0. guttatus is a terminus of evolution , as 
being the spotted race of 0. immutabilis—scientifically expressed, 
C. immutabilis , var. guttata ; but thanks to accident, priority of 
naming, it has to stand as CL guttatus guttatus , and the parental 
stock form stands as C. guttatus , var. immutahilisl No sense in 
that, but justice is done to the fetish, although not to the lizards 
to which these paraphernalia should be subservient. 

Further, the Salma Oruz, Tequesixtlan, &c.., specimens of 
Oaxaca are typical, intensified CL ininiuUibttis ; they can hold no 
intercourse with those of the Atlantic side, a point about which 
I am positive, owing to the configuration of the country. 
Mingling still occurs on the isthmus proper; and in the forest¬ 
lands of Guerrero CL immutabilis tends to assume the spotted garb. 
Now let us assume that these woods were destroyed for ever, and 
that the divide between the Atlantic and Pacific hot-lands is also- 
laid bare, then we should have the typical CL guttatus hi the 
Atlantic Tierra caliente, and the typical CL immutahilis on the 
Pacific coast: two good species, because they are well defined and 
geographically separated. They were considered as good species 
by Cope and by Boulenger; but I found the intermediate forms 
in districts of intermediate bionomic conditions, so that now at 
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best they are subspecies, if not local races, or, worse still, only 
pattern-'vai ieties. 

In, short, we have here two forms in the actual process of evolution, 
which require only the accident of a physical separation belt— 
which of course would not alter the remaining individuals—to 
give them the standing of local races, but scarcely of subspecies 
on account of the slight structural differences, and this because 
they are still in the process of making! 

It is fairly safe to consider the var. immutahilis as closely allied 
to G. deppei, perhaps as a larger form evolved from a more gene¬ 
ralised clan of Cl, deppei On p. 319 the question is discussed 
whether true links still exist between them, but none have been 
found. It is therefore concluded that 0. deppei and G. immnta - 
hills being practically coterminous in their wide range, their 
differentiation from the hypothetical common stock had proceeded 
far enough to turn them into “ species,” implying the disappearance 
of links. In other words, these two forms, concerning each other, 
are no longer in the act of being made This may moan either 
that their divergence dates back a longer time, or that they have 
divided the ground between them sufficiently well, leading lives 
too different for competition, and too diverse in the ensuing 
reaction upon the surroundings, so that the differentiation has 
proceeded more rapidly. The facts that G. deppei inhabits also 
the Atlantic hotlands, where it meets the G. guttatus (from 
which it is structurally and in pattern more widely removed than 
from the C. immutahilis), and further, that G. deppei has such an 
enormous range southwards into South America,, these circum¬ 
stances rather favour the assumption that 0 . deppei is an old form 
and that the evolution of 0 . immutahilis is of an older date than 
its splitting into the present striped and spotted or Pacific and 
Atlantic races. Present species are older than subspecies, and 
these are older than their present races. 

On p. 305 the very pertinent question is discussed whether 
the small G. deppei is always separable from the equally small 
G. sexlineatus, the least differentiated, the most primitive of the 
whole genus, of which, by a fortunate accident, it happens 
to" be the type. We there succeeded in singling out some 
specimens of C. sexlineatus from Sauz near Chihuahua, and of 
G. deppei from South Guerrero, which apparently are not 
separable; but we had to explain these as cases of convergent 
development, or, let us say, as due to the coincidence of the 
variations of all the characters employed. Some valid reasons 
were given to show that these Guerrero clans are local varieties 
of the other surrounding C. deppei. The argumentation seems 
satisfactory, but it would have been far less so, if these con¬ 
vergent lizards had been taken in neighbouring districts, instead 


* The differences are, however, sometimes so small that, if, for instance, the 
Cajones (text-fig 1 . 81E) or the Miahuichan specimens (c/. p, 326) were the only 
representatives known of C. immutahilis , we should unhesitatingly'treat them as a 
subspecies of 0. depjpei ! 
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of 1200 miles asunder. 0. deppei and 0. sexlineatus , with regard 
to each other, are two good species in the fullest sense, although 
all their available characters may overlap, or intergrade, not only 
singly, hut conjointly. They are two old species, sprung from 
one common stock, well and firmly established, representing each 
other in widely separate and apparently very different countries, 
one in the Tropics, the other in .North America proper. Florida 
and Texas have much of the type of the Tierra caliente, but it 
would be hopeless to look for the tertmrn comparationis between 
the more Northern States and the Tropics of Mexico and Central 
America, unless we assume that the North-western Plateau, with 
its ranges of mountains, from the Western States right through 
Mexico, has caused the evolution of the many other kinds of 
Onemidophori, which now separate and connect 0 . deppei and 
0, sexlineatus *. 

Our problem is not to explain why these two species should 
occasionally be so much alike each other in their widely different 
habitats, but to investigate whether, how, and why the intervening 
country, the bulk of Mexico, has turned its lizards into what they 
are, namely the great f/afo/m-group. 

The family of the Tejidae is old. Of several dozen so-called 
genera in South America, only two are found also in Mexico; 
namely, one species of Ameiva in the eastern and western hot- 
lands, and the genus Onemidophorus inch Verticaricc. This genus 
is old, but not old enough to occur on the West Indian Islands, a 
fact which limits it to the end of the Miocene epoch. Yucatan 
was under water until the beginning of the Pliocene; it has 
received its few Onemidophori since that epoch, and the same 
applies to the Atlantic lowlands along the Gulf to Florida. Only 
0. (jutiatus and C. deppei have got into these parts of Mexico. 
For Texas only 0. sexlineatus and the little C. gularis were 
available immigrants. 

0, mexicanus , a very distinct species, exists on the Tres Marias 
Islands. Other species inhabit the small islands of Lower Cali¬ 
fornia, both in the Gulf and to the west of the peninsula; proofs 
of the existence of the genus in Mexico in early Pliocene times. 

It is doubtful when the great central plateau between the 
Eastern and Western Sierras Madres became dry land; until late 
Tertiary times it was an inland lake. Longest available for 
terrestial creatures were Southern Mexico and the Pacific portion— 
ft great stretch of land from Central America, to California, 
including parts of the present Pacific Ocean. It is in this belt 
that we have to look for the home of the Mexican and North - 
American Onemidophori. Their present distribution agrees well 
with this hypothesis. There is an abundance of species in the 
South and in the North-west, whilst towards the North and 
East, across the plateau, occur far fewer forms. 

The great vessel la rrx-group is an illustration of a group centred 

* Lack of material has prevented me from corroborating Cope’s statement that 
C. sexlineatus and C. ffultiris absolutely merge into each other, ef. p. 303. 
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in the North-west, whence it lias sent a few outlying forms east¬ 
wards through the basin of the Rio Grande. The GCLAit/s-grouy) 
is strong along the Western Hierro. C, (pilaris itself is the only 
kind which follows the same basin, and it is (with the exception 
of some tessellatas -forms near Monterey) the only species known in 
Nuevo Leon and Tamaulipas, C. communis extends from Jalisco 


Text-fig. 66 * 

12 3 3 2 S 33 33 34 43 



Evolution of Pattern of C. deppei t from 6 to II pale stripes. 


Xn ({U J ]iese diagrams of pattern evolution the Ambit * refer to the white 
tJi f r subsequent chanties. The Roman numerals refer to the Fields. 
Field l lies between stripes land 2, Field II between stripes 2 and S.—Stripe 1 
passes through the Ear, along the jlanlc and upon the Thigh. Stripe 2 passes 
through the Eye, above the Hip and upon the Tail. Stripe 3 encloses the mid-field 
when there is no fourth pair of stripes. 
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across Guanajuato to Puebla, ami in Southern Mexico, below the 
plateau, we find an abundance of various kinds. 
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Evolution of Pattern of C. mmtttahiUs A to E, and of 
O. yiittatus from youth F to old age I. 

Text-fig. 68. 
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Evolution of Pattern of C. seahtvis from youth to adult; cf. text-fig. 76, p. 336. 


There is a great gap in the map without any Cnernidophorus , 
Proc. Zool. Soc.—1906, Mol. I. No. XX. 20 
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roughly speaking within a, triangb* from Tampico n 11< 1 Yen Crux 
to Aa.cntecas. Most of die hitter State lies too high *, and this 
altitude would be a suitieieiit factor for stopping the eastward 
extension of 0. com m, an is and its allies. No tJncrnIdophori have 
ever been recorded from Jalapa, although that district has been 
the hunting-ground of many good collectors ; none are known 
from Orizaba district, ami the Comision cieutifica (cf. Cope’s List. 
Proe. Am. Pliil. 8oc\ 1885, p. 372) returned none from the State 
of Hidalgo. The northern half of the State of Yera Cruz is 
covered mostly with rain-forest. The reputed absence in the 
triangle is easiest accounted for by the assumption that 0. yularis 
coming from the North, and C. deppel with C. guitatas from the 
South, have not yet met, perhaps cannot meet on account of 
unsuitable bionomic conditions. 


Text-fig. 70. 



Evolution of Pattern of 0. tcssulhihis A-D and of 0. rub id ns E. 


How, then, have we to imagine that the spreading of Onemtdo - 
pi tor us in Mexico has taken place? Of course we leave aside the 
idea of a multiple origin. The usual explanation of zoogeogmpliers 
would be as follows :—Some indifferent species spina ding from the 
South through the Pacific half of the country northwards, and 
thence into the United States, has on its way given rise to the 
various forms of lizards. This not unreasonable assumption, if 
applied to the species as we actually find them distributed, would 
imply that they have changed, say, from A into B into . . . E. each 
with side-branches or sub-species, but that on their arrival in the 
North in the form E they have been turned again into something 
like A . Deppel and se:dineatns are near allies, but such a 
reversion or return to pristine conditions is most unlikely. It 
would, moreover, mean that AT while assuming A -like characters, 
must also be rather like 7J. But in reality this is not the case. 
On the contrary, A {sexllneatns) turns into E (galark) ; this in 
turn into D and C (eomnnrnis occidental Is ); C into B (C. copeA ), 
the var. australis of which we have some occasional difficulty in 
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separating from C. honuntcihH is ami guttatus, which are very 
different from f\ sexlheotus. C. in another direction, turns in 
Miehoacan ami the .Balsas ha sin into me,newn its, whirl i readies 
its terminal deveh>pment in Oaxaca. Lastly, 0. hovourti represents 
a, third offshoot from coin-mtuus (cf. p. 2<S7 and pp. ffoG-ffAS). 

We have therefore to search for another explanation. We postu¬ 
late the existence of an indifferent stock, somewhat like a. combina¬ 
tion of 0. deppei and C. sexlivealus, with a, range from South to .North 
over those parts of the country which at that unknown period did 
not vet exhibit the present variety of physical, bionomic features. 
Certainly the Western Sierra was there in bulk, but not as it is 
now. Then came the physical changes: subsidence of much of 
the Pacific land; the development of desert features in the North¬ 
west and North ; the transformation of the central lake into a 
silted-up plain, the central tableland; the spreading of forests 
over the Sierra after the volcanic eruptions had subsided,—in short, 
the assumption of the more recent features of Mexico. 

Hand in hand with these changes went the making of the 
species, in loco ; and as they spread further upon new ground, 
they changed further, giving rise to still newer varieties, races, 
subspecies, and species, a seemingly endless kaleidoscopic process. 
This is not anew process; it was always going on, hut we see 
only the present results, and of the many extinct forms we know 
naught. 

Broadly speaking, there are now three or four main groups. 
One centres round C. tessellatus , essentially in the North-west and 
North; a second comprises the gt deals-group of the Centre and 
West; thirdly, the essentially Southern, tropical deppeiAm. m vfnb 11is 
group; lastly, 0. sexlineatns , the least specialised, in the United 
States. Each of the four geographical regions or main habitats 
of these groups has its own characteristic features; they are types 
of bionomic conditions. 

The greatest number of well-distinguished forms occurs in the 
Lower Californian district. At least G (or 7 with 0. sexliueatw s* 
in California); 4 of them are insular 

The existence of 3 species on the little Cedros Island is only 
partly an illustration of the effect of isolation—<7. lahialis on Cedros 
Island, 0. rnbidm only on S. Margarita Island; maxima s* 
tessellatus , martyr is, and hyperyihrus occur on islands but also 
on the neighbouring mainlands, winch consequently prove to he 
veritable refuge-islancls. remnants of a formerly larger land- 
complex, Characteristic of, even peculiar to, ‘this "land are 
C» labial is and C, hyperythrus , whilst the other species are of 
tessellatus descent. 

Another centre of great variety is Oaxaca, with likewise 6-7 
forms which are referable to the deppei and the (jidmi$~comvmni$~ 
mexiccmvs group. Tins great diversity is in concord with the very 
varied physical features of that State/ It is there that the Tierra 
cnliente embraces with an eastern and a western arm the most 
southern portion of the plateau, a wedge which is continued 
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towards the Isthmus through its junction with the Sierra thrive 
del Sur. The Atlantic and Pacific types of iiot climate are juxta¬ 
posed. The Southern species meet others of the me.vicanus stock 
which have coiue from the North, at least from the plateau, aid 
they meet others of the com nuous-stoek whirli have come from 
the West. Or may be, if we prefer it, the Southern deppei-qrorp 
has by its northward extension crossed the Southern members of 
the cow munis-stock, which extend from Colima along the coast 
across the Isthmus through Yucatan to Cozumel! Indeed, we can 
understand why the Oaxaca,-Isthmus district should he so rich in 
forms. It is a highway, the meeting-ground of the South and 
North exchange, and at the same time so diverse in biouomic 
conditions, any but deserts or semideserts being there represented 
within a small compass. 

The State of Oaxaca is the meeting centre of North and South. 
East and West conditions—a combination which occurs nowhere 
else in Mexico. In comparison, the rest of this large countiy, in 
spite of wonderful variety, shows far more fundamental uniformity, 
each of its main divisions in its way, and, as the map will show, 
with rarely as many as 4, more often only 3 or 2, and even only 
1 kind of Cneuridopikorus. 

Tim. sc facts are eloquent testimony that the diversity of hionomic 
conditions is responsible for the various kinds of these, lhards. 
Never mind, for the present, whether this must mean either that 
natural selection has weeded out those variations which do not fit 
in, or that the hionomic conditions have actually caused these 
variations. Fortunately our Cnem idojdiori seem to testify that 
both views can go hand in hand. 


The change of the pattern of a typical (J. me.ricanus from stripes 
to tiger-bars during its growth from youth to age shows that this 
change takes place side by side with natural selection, not beyond 
its control. Otherwise it would mean, as I have pointed out 
elsewhere, that all those are weeded out which in their youth do 
not happen to be striped, and those of the second year which do 
not happen to become spotted, and those of old age which do not 
manage to assume the cross-barred pattern ! There are no young 
C. mcxicmms which are not striped, but no old specimens with 
stripes. 

In C. deppei the greatest number of stripes occurs in old speci¬ 
mens, and this fact is not due to the others having been weeded out, 
since many-striped young are not relatively but positively rare. 
If this many-striped pattern is best for this species, it is hard on 
the young to have to wait for it during the time that they are 
most in need of protection. The changes are constitutional and 
also caused directly by the external hionomic prevailing conditions, 
and some of the u protective ” results are quite incidental ; for 
instance, the fact that many a vividly striped C. deppei appears 
quite stripeless, monochrome dull, when seen from in front instead 
of sideways or from behind. This striking feature is the result of 
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the still somewhat imbricating sliape of the granules of the skin. 
If it were harmful it would be disallowed, if useful it might be 
encouraged ; but if* if be neither, it vould still continue until it 
disappears bv itself, when the granules have become too uniform 
for this accidental by-play. 

Almost every one of the taxonomic characters investigated in 
this paper Las an amplitude of variation within some of the 
species which equals that ei the whole genus. From this fact 
we can draw several conclusions. Either these variations are un¬ 
important to the welfare of that particular species, or this is still 
in an unsettled condition, i, e. it is making new' species. If the 
exceptional or extreme variations were harmful, we should expect 
them to Lave been eradicated long ago; even the tendency of 
varyimr in that particular direction, unless this kind of variation 
is of comparatively recent date. 

Again, since they occur in individuals of the same locality, they 
have obviously not been swamped by panmixis. All those 
Cneifildophorl form practically isolated clans, since they do not 
travel. We might say that the inhabitants of a. plain have more 
chances of mixing, and that therefore thuya-re more monotonous 
in their features, have in fact arrived at. the general average. 
Clans on the other hand confined in a valley, or on a mountain, 
or in intricate terrain, are isolated, and they should therefore he 
still more subject to panmixis. But instead of their having settled 
down to fixed monotony, we find just the reverse : the variations 
of their characters are at their liveliest. How are these huts to be 
reconciled ? Only, I venture to submit, by the assumption that 
these variations are the direct result of, caused by, the direct 
influence of the surroundings, regardless of natural selection, 
which can, and will, step in only when certain variations turn out 
to he harmful in that particular locality. 

It may mean an improvement to have 21 instead of 20 femoral 
pores, instead of increasing the work of each pore by 5 per cent. ; 
but if that 21-pored lizard should mate with an old-fashioned 18- 
pored female, the offspring may probably show some gain in 
comparison with the mother. Whatever may be the use of these 
pores, their activity certainly depends upon the requirements of 
the whole organism of the lizard, which in turn is influenced by 
the conditions under which it happens to live. If that place 
favours, in the most roundabout way, the activity of these pores, 
they will react hy increase, either in size or in numbers, perl laps 
actually thus increasing during the life of one individual” ’ 

Wit all individuals respond alike easily. Borne lag behind, and 
may be they come thereby to grief, although this is not very 
likely. Take the present case. What puts an end to the 
refractory lizard are the snakes, the ground-cuckoo, the Oroto- 
phaga, and similar enemies, whose attacks represent accidents 
absolutely regardless of the difference between 20 and 21 pores; 
but this same difference is equally irrelevant in affecting the 
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creature’« organism itself, since tlie 20 glands can easily do the 
extra work between them*. 

The same reasoning applies to the protection of the forearm, 
The nature of the ground over which these lizards have to run, 
conceivably may directly influence, stimulate, these gaiters com¬ 
posed of long rows of broad scutes. I leave it open, not always 
to rouse the anti-Lamarckian ire, whether the seutellation is 
due to natural selection ; but I want to know why these same 
scutes are lost again by those delegates of a gaitered kind which 
have straddled into forests or upon sandy ground. Or, another 
point of view. The “granulated specimens ” of C. mexicanus from 
Cuernavaca, and Cuautla (cf. p. 367), or those of C. commimh 
occidentalis from Patzcuaro, should be at such an obvious dis¬ 
advantage to their gaitered brethren that these tendencies ought 
to have been eradicated long ago. 

Would anyone be bold enough to stipulate a, physiological 
difference between the possession of 3 or 4 supra,oculars ? Fine, 
instead of coarse, granulation prevails in the skin of the deppei- 
groiip; their whole organism is imbued with this acquire! 1 
character, and this tendency is likely to spread, to assert itself in 
all those parts where scales and scutes are not positively required. 
In most species with normally 4 supra oculars these a re bordered 
behind by one or more rows of granules ; in some specimens the 
last supraocular is split, or much reduced (e. g. text-fig. 71 A, 
p. 303), and there are more granules, and granules fill its whole 
space in the deppei-gvowp, except in those old-fashioned individuals, 
about 10 percent, with rather local predilection, which still retain 
the original number. That is all, neither more nor less 1 

Every normal organism, and its constituent organs jointly or 
separately, tends towards t greater perfection+. It is under the 
influence of the law of perfection. This must be so unless the 
whole idea of onward evolution is a dream, and it is a, necessary 
outcome of the principle of the inheritance of acquired characters. 

Here we are trending* on uncertain ground. However, I have found many 
dozens of cases in which one or two of the distal pores of the whole series are 
imperfect, or very small, obviously not functional; and frequently on the other leg 
the corresponding pores are altogether missing. These may he cases of retrogression, 
of decreasing pores; hut my argument is of course valid for de- and increase. Only, 
somehow, one prefers to consider the largest numbers as representing the ultimate,, 
newest condition. 

f I am well aware that I am treading here on dangerous ground and liable to he 
misunderstood. The process involved may be mysterious, but it is not mystical. 
“Perfection” and “law” are used for want of less equivocal turns; they are 
figures of speech, not concrete and absolute, but abstract and relative ideas. Pew, 
if any, creatures are perfect in the sense that they cannot be improved. Ornitho- 
rhynchus may represent the acme of vertebrate perfection in the Murray River, but 
as' a mammal it is lamentably imperfect. There is a “ law of chances "; it is not a 
law made by the will of somebody, but a convenient expression for the average 
summary of facts as they result from the “ nature of tilings.” A squad of raw 
recruits may all male bulls’ eyes, but they won’t 1 

There is onward evolution and also degeneration or devolution or regressive meta¬ 
morphosis, likewise after all progressive. To exclude the latter, I used the expression 
“ normal organism ” for the sake of shortness. Those who scent teleology in 
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Animals and plants have, since the beginning of life, acquired and 
inherited and retained whatever was better, and they have got 
rid of imperfections, so that this whole process itself has become 
an acquired and inherited character. Tims alone can it he 
explained that an organism can and will, under new circaun stances, 
or under new and sudden stress, react in a manner surprisingly 
quick and straight to the point. 

The Cnemidopftori are so plastic that they still respond to 
every new condition, and in so varied a, country as Mexico they 
are liable to meet with new conditions whenever they spread (not 
migrate!) into regions new to them. These need not be localities 
where no Cneniidophorus has been before. The whole process is 
now very complex. For instance, a clan of typical C. communis 
occidentals may spread into locality A, which is already inhabited 
by C. inmiutalilis. More likely than not, it will there assume 
some of those characters which the prevailing conditions produce 
or require, and the result will be a superficial resemblance to 
C. rnmutabilis . Into this same locality spreads a clan of typical 
C\ mexicanus , which also assume some of the characters which 
the aboriginal C. immutabilis possesses; but the result in these 
“■ immigrants ” will not be the same, because C. mexicanus and 
C. communis are not the same. 

A great resemblance between the three kinds of lizards will 
result in obedience to the yen ms loci. One of these may yield in 
the matter of pores and arm-granules and in the pattern of colour, 
but retaining its collar; the other set may concede nearly every¬ 
thing, hut may stick obstinately to some other feature by which 
alone it proclaims its descent. 2s ot because that point is necessary 
to its welfare, but because inheritance happens to he too strong, 
at least for the present. 

The whole body, i. e. the sum total of all its characters, of 
which we can follow only a few, is considerably influenced by new 
environmental, bionomic conditions. All the characters, being 
therefore in an unstable condition, or shaken up, “ vary ?J sepa¬ 
rately ; some, however, with an obvious amount of correlation : 
with the result that many combinations are formed—some of them 
good, others bad or indifferent, and thus, seemingly by accident, 


orthogenesis,’. tendency towards perfection, &e., may he referred to IheekeUs 
discussion °f these and similar subjects in his ‘ ben mile Morphologic dor 
Organismen,’ Chap. xix. (Berlin, 1806 ) ; reprinted as Chap. ix. pp. 311-319 in 
* 1 minpien dor generellen Morphologic der Organismen ’ ( Berlin, 1900 ). There, p. 312, 
ne nsts the excellent term Tel easts for H. G. Brands “ Gesetz der progress} von 
LntwickelrmgA ^ On p. 317, Ka^elCs “ Vervollkomnmunps-theorie,” practically 
including Lamer s Orthogenesis, is discussed. H seek el finds fault with Niegeli’s ex¬ 
pression that "all organisms have the femfenet/ to become more complicated or perfect” 
as lending to teleology and dualism, but Hteekel’s substitution of a “general media- 
meal law of Nature” does not mend matters. 

^ ie main purpose ot an organism is to live! Of course that, again, is not a, 
11 ^msiness, Gesehaeft, that what it is busy with, u das was er 
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new varieties, races, etc. are formed, or at least initiated. 
"Whether they can hold their own, can become common, or 
predominant, depends upon the test of life and time. In any 
case, when we speak of them as new varieties or races Ac., we 
thereby but register the fact that the characters of these lizards 
in certain localities average differently from what we are pleased 
to consider the normal, more universal stock. 

On the other hand, where environmental conditions are stable, 
or when the new homes imply no bionomic change, there should 
he no reason for shaking up the organism ; it should arrive at a 
settled condition, and the only changes, if any, should he very 
gradual and ortliogenetic, following the law of improvement. 

It follows from these considerations, that the evolution of new 
species should be most active, most obvious in varied, not in 
monotonous districts. It also follows that change of environmental 
conditions need not imply migration, or spreading, but change of 
conditions in loco. 

It is a kaleidoscopic process—a stirring up, and there are new 
combinations, some of transient existence, others are obvious 
failures, others are lucky hits which should he the most successful 
according to all canons. They seem to fall into the category of 
mutations,” hut to a rather mild extent, since the game is played 
fairly with all the pieces or characters upon the board, none more 
and none less. The game has been played incessantly and in 
many places by these lizards, hence the possibility of the occurrence 
of the same combinations at different times and places ; and such 
coincidences become probabilities when the performers are of a 
kindred stock and play under similar conditions those subtle rules 
and influences and traditions which Nature is able to “ corriger 
la fortune.” 

The distressingly laborious examination of half a thousand 
specimens of Crtemidophorm lias not been in vain, since it has 
revealed not a few instances which are favourable to the inter¬ 
pretations and to the general conclusions given in this paper. 
None amounts to proof, but even an occasional glimpse may lead 
to a path into and eventually out of a tangle which hides quagmires 
and precipices with its luxuriant and often thorny growths, hut 
which above all attracts us by its glorious and mysterious beauty. 


Definition of the genus Cnemidophorus Wagler, pt.; Boulenger, 
Cat. Lizards, ii, 1885, p. 360.—Swift-running, strictly humivagous 
Tejida?, with a long, narrow arrow-headed tongue, not retractile into 
the base; lateral teeth compressed, bi~ or tricuspid; head covered 
with large regular shields; anterior nasals in contact with each 
other; dorsal scales granular; ventral s large, forming regular rows; 
with a double collar-fold ; with femoral pores; tail round; eyelids 
and ear-opening well developed. 
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A Keg. or general definition of the -town group* of Mexican 
and Xorth-A warkcw. Cnemidophori, 

4 supraoculars. Collar composed of large scales. 

Posterior surface of forearm covered with 
granules. U .»S,A. into Northern Mexico. 

C. xexlierurfus*. p. 302. 

4 supraoculars. Collar composed of large scales. 

Forearm normally with scutes, or enlarged 

polygones . Central or golar Is-group , p. 3*27. 

4 supraoculars. Collar composed of small scales, 
especially the rows which form the posterior 
edge. Forearm posteriorly covered with 

granules . Xortfi-Western or tesscdlatus-group f, p. 207. 

3 supraoculars. Collar composed of large scales. 

Forearm granular. Soothern or deppel-group. p. 308. 

For comparison J give a few data of the South'-American funna 
of CuemIdophoros. The first 5. C. ocdlifer to C. longtcaada , are 
closely allied to each other, and are all from Southern South 
America, h c. extra tropical. They are distinguished hy the very 
small number of femoral pores; the position of the nostril is in 
the first nasal, i. e. i: anterior to the nasal suture,” as in the 
Mexicans (in the other South Americans the nostril lies between 
the two nasal plates); when there are only 3 supraoculars, this is 
due to reduction of the anterior scute, instead of the posterior as in 
the Mexicans. In this respect, therefore, the mere number is no 
indication of relationship with the r/ej^ci-group; it is rather the 
reverse. 

We observe the same differences in the shape of the collar, 
some of the tesseUaius, others of the gnhris type : with or without 
granules at the edge, and, e. g. O. 1 cache with intermediate 
conditions. The humerus is covered either with many small 
rows, or a few large rows, followed by smaller rows. But all the 
South-American species agree with the teseeUatos and dcp-pei groups 
in the entirely granular covering of the posterior side of the 
forearm; there being not one specimen known with scutes or 
even enlarged polygenes. 

Concerning the colour-pattern there seems to he the same 
amplitude of variation from adult species with many sharply 
defined stripes to those in which the stripes fade away, or are 
dissolved into round spots, mostly also with field-spots] c. g, in 
C. lemniscaius ; lastly there-are some which attain a monochrome 
condition, 

* Hereto possibly also O. Jigperythrus^ distinguished by tlie fusion of the two 
rrontoparietals into one plate, p. 307. 

f Hereto possibly C. labialis , distinguished by the nasal opening: being in contact 
with the second upper labial, p. 374. 





8nidh-American CxEMiDoriioiti- 
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(JXEMiDOiUiORUS SEXLINEATUS Lillll. 

(Text-fig's. 71 A, B, 0 : 62 B: 05 I); 73 A, B.) 

'Material examined ■ 

4 from Pmieigh, 27. Carolina. 

3 (1 each) from Pensacola, Florida ; Kansas ; Duval 
County, Texas. 

2 from Bloomington, Indiana. 

3 from Ban Diego, California. 

4 from Sauz. north of Chihuahua (Coll. Dr. Meek). 

Definition .—4 supraoculars. Collar composed of several rows 

{sf large scales (text-fig. 65 D); posterior surface of forearm with 
several rows of slightly enlarged granules (text-fig. 62 B). ITnder- 
j »aits white; 6 to 7 white or yellowish complete stripes on the 
hack; fields Clark without spots (text-fig. 71 A, B, C). Bize 
distinctly small, up to 70 mm.; an adult $ from Sauz, with large 
t‘ggs, only 57 mm. 

With very wide distribution in North America; from Maryland 
and Delaware to Illinois, Kansas, and Nebraska,; southwards to 
Florida, through Texas to Laredo, thence to Chihuahua, Arizona, 
and into Southern California. 

Limie’s types came from Charleston, S. Carolina; Edit. xiii. 
p. 364: “Corpus supra, utrinque lineis 3 a.lbis angustis et totidern 
nigris alternis. Dorsum lineis 3 mediis interjectum, canescens 
quasi ex dnabus lineis albidis. Rug;e duo sub collo/ 5 

Supraoculars 4; the posterior is separated from the parietals by 
one or more rows of granules, unless it is almost in contact 
with the parietals. Of the four Raleigh specimens only the 
largest has 4/4 complete supraoculars! In one of 68 imii only 

3 3; in the other of 68 mm. (text-fig. 71 A) the posterior is 
absent on the left side, on the right" it is reduced to a largo 
granule, and the anterior scute is broken up into several. The 
58 nun. specimen has only 3/3, due to loss of the posterior scutes, 
but the anterior pair is broken up into several. 

Frenoculav plate variable. In two Raleigh specimens present, 
in one absent on both sides, in one present on the left side only. 
Absent in all the four Sauz specimens. 

Collar (text-fig. 65 D).—According to Cope, “ scales of collar 
larger, in few rows, the largest forming the lower.” In reality the 
collar of C. sexlineatus is variable and closely approaches that of 
the C. deppei-g roup. Instead of the posterior edge being formed 
by a row of large scales, it is in many cases, at least in the centre, 
composed of granules only ; or there are numerous granules 
interspersed, between the scales of the edge. The large scales 
themselves often decrease in size rapidly towards the sides. Cope's 
figure is much more to the point than his description. The 
strongest collar, with an edge of large scales and but few or no 
granules, I find in the two Ban Diego specimens. 

Humerus with 5 to 7 rows of scales, of which the first 2, 3, or 

4 are considerably larger than the rest. 
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Posterior surface of fore 
but several rows of these 
are slightly enlarged. 


inn (text-fig. 02 B) covered with 
extending variably from elbow 
According to Cone, specimens 


Texas, New Mexico, and Arizona with the granules more enlarged 
than, in specimens from the Eastern States. Of four specimens 
from Sanz I find only one with conspicuously enlarged rows ol 
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gL-amiles. another with very slight, almost imperceptible, and the 
rest with intermediate enlargements. In the torn* Raleigh 
specimens 2 or 3 rows of granules are slightly enlarged. In no 
case are the enlarged rows directly continuous with the posterior 
scales of the humerus. Anterior surface of forearm with 2, 24, or 
3 rows of plates. 

Femoral scales according to Cope in 0 rows, less frequently 
in 7. I find 6 rows in the Raleigh, specimens, three of the rows 
reaching the knee. Two of the Bauz specimens have only 5 rows, 
of which two are very large and alone reach the knee; another 
specimen has 4 to 5 irregular rows, and another has only 4 rows, 

< >f which the first is extremely broad. 

Tilda with 24 to 3 rows of plates. 

Femoral pores 14-19. Raleigh, 15/16, 17/17, 17/18, 18/18; 
B<ruz, 15/15, 15/10, 10/16, 18/17; Bloomington, Inch, 14/14 and 
19; Ban Diego, 14/14 to 16, 

Coloration .—■Under parts uniformly white with a mother-of- 
pearl gloss, or blue-green tinge on the Hanks. Above: ashy to 
thick-brown fields without any pale spots; with three pairs of 
white to yellow complete stripes, in addition to a. dull-coloured 
central streak. The latter varies considerably. It is either a, 
faint line in the centre of the brown and broad mid-field 3-3, or 
it forms a well-marked streak, so that there are seven stripes in 
all; or, lastly, it is differentiated into a pair of pale brown lines 
which are separated by a dark brown central streak, so that there 
are 8 stripes in all, as, for instance, in the Raleigh specimens. 


! 

Length. 

(mm.) 

Collar. 

Forearm. 

Pores. 

Raleigh, N.C. 

58 

Weak. 

3 rows of very 

17 

. (Cambridge Museum). 

G8 1 

Moderate.: 

slightly en¬ 

larged granules. 

» a 

17 


68 | 

„ | 

33 33 

18 

r 33 

70 | 

Bather i 

53 33 

10/15 

j Bloomington, Ill. 1 

| 69 

strong. , 

Weak, edge Enlarged gran- 

19! 

33 53 

| 1 

|, 58 

partly . 
granular. 

3? 

tiles and small 
polygones. | 
Somewhat cm-! 

14/14! 

I Pensacola, Fla. 

43 

larged granules. 
» ! „ „ 


. San Diego, Cal. (4) ... 

56-64 

Strong. 

3 with slightly 

1414 

| 

i 

i 

1 

i 

1 

t 

5} i 

; 

! 

enlarged 
; granules. 

1 with small 
polygones. 

to 

16/16 


No field-spots. 


’5 55 

’3 33 

53 5) 

No field-spots whatever. 


33 J) 

No field-spots. 7 stripes. 
None with field-spots. 


0 and 7 stripes, 3/3 either 
parallel, with a long 
faint central streak; or 
enclosing an island as in 
some C. depjpei with 
more numerous stripes. 


The interesting question is whether G. gulam and C. sexlineatus 
merge into each other. According to Cope they do so in Texas, 
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New Mexico, and Arizona. “If we refer specimens with fewer 
than 18 pores and no spots between the stripes or on the sides to 
the C. serdineatas, we find that in certain specimens from the 
region in question [e.g. specimens from the Pecos River, from 
New Mexico, from Plateau Creek in Colorado, and from Eon; 
Cobb in California] the post-ante)>raehial scales are larger than 
in the eastern specimens, though not so large as in the true 
C. gularis, 

“ In another series the post-antebrachial scales are equally inter¬ 
mediate in size and there are no spots, but the femoral pores are 
enlarged in numbers; for instance, specimens from Santa Fe in 
Mew Mexico, Camp Whipple in Arizona, and from Chihuahua. 
From these we pass easily to the true C. s. gularis, with large 
post-antebraehials and spotted spaces.” 

This sounds rather conclusive, but when put to a more 
scrupulous test there appear difficulties. For instance, we should 
expect, from Cope’s statement, that it should he the Chihuahua 
district which is inhabited by truly intermediate links between 
0. gularis and C. sexlineaivs. But it so happens that the 4 Sauz 
specimens have in all only 129 pores, i.e. average 16*1; hereby, 
and by their spotless colour-pattern, they are well on the side of 
Ou sexliaeatus , while only one approaches C. gularis in the covering 
of the forearm ; and by their small number of femoral rows and 
in their small size these specimens stand quite alone. Moreover, 
the most enlarged polygones of the forearm are associated with 
only 15 pores. 

Specimens from Bloomington and San Biego show that a 
decidedly low number of pores can be associated with a more 
polygonal forearm covering, and with a strong as well as a weak 
collar. Better links are the 09 mm. specimen from Bloomington, 
Illinois, and the 02 mm. specimen of 0. gularis from Duval 
County, Texas, and this specimen would be a perfect link if it had 
18 instead of only 15 pores. If the enormous material in the 
Smithsonian Institute were examined properly, it would no doubt 
yield truly intermediate links. For the present, the best criterion 
is the absence or presence of pale field-spots. Absence of such 
spots is associated with a rather low number of femoral pores, 
more granular forearm, and a weaker collar. Such small Ommi- 
dophori are 0, sexlimatus , common in the United States and 
extending to the plains of Northern Mexico, where they change, 
or have changed, into C. gularis. 

Next comes the important question, ichether it is always possible 
to distinguish C. sexlineatns from the less intensified specimens of 
0 . deppei —for instance, from such as have less than 8 stripes and 
have no black under parts. 

Such critical specimens must show the following characters:— 

Small size, below 70 mm. 

Forearm granular. 

Supraoculars 4. 

Femoral rows of scales not more than 6. 
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Femora] pores less tlia.ii IS. 

Collar composed of large scales (see above). 

No pale field-spots. 

6 white stripes and a mid-field with 1 or I pale stripes. 

Male with wliite under parts. 

It will he found from examination of the tabular statistics of 
C\ deppei , cf. p. 315, that such C. deppei actually occur in the 
lowlands of South Guerrero, notably between the coast and San 
Luis Allende. Specimens from other countries are ruled out of 
comparison either by their numerous stripes or femoral pores, Ac. 
There is in particular one of the specimens from Cocoyul (text- 
fig. 73 C and text-fig. 65 E) which should be a fair test case. It 
happens to be a young male of 63 mm., and the only obvious 
differences from 0, serin ten ins of Sauz (text-fig. 73 A, 13) are the 
sharply marked black of the collar, and that the 4th supraocular 
is represented by a tiny remnant only. Since it is in this district 
of Guerrero that the 4th supraocular crops up not infrequently, 
females, without the criterion of the black under parts, may easily 
appear mi distinguishable from typical C. sexlineatus. 

I consider this an example of extraordinary convergence of two 
perfectly “ good species” which, nowhere are known to commingle. 
Specimens of one clan of the northern species, in the very north 
of Mexico, and specimens of one elan of the tropical, southern 
species in South Guerrero, have hit upon the same combination of 
numerous characters so as to have become practically not dis¬ 
tinguishable ! Tliere is scarcely a greater difference in physical 
features imaginable than between the wind-swept, droughty arid 
plateau of Sauz and the hilly woody lowlands of tropical Guerrero. 
It is inconceivable that members of the same species of Cnmnl- 
dophorns (lizards which so obviously react upon the physical 
features of their surroundings) should vary in exactly the same 
direction in such absolutely different places. On the contrary, we 
must conclude that the two clans are of different species; in 
other words, that these Sauz and Guerrero specimens are an 
illustration of convergence. 

At the same time, without attempting to quibble, wo may 
consider it fairly proved that C. sexlineatus and G. deppei are very 
closely related to each other, so intimately that they might be 
considered as the two divergent races of one species, upon the 
ground that, taken in a lump, they have now been shown to 
“run into each other.” Only, there are these grave difficulties. 
First, they do not live together but ave hopelessly separated. 
Secondly, C. sexlineatus forms the starting-point for species like 
C. gulark with strongly enlarged forearm-scales and a strong 
collar, while the tendencies of C. deppei are the increasing number 
of stripes, black pigmentation of the males’ underparts, and loss of 
the 4th supraocular. Lastly, from some form like G . deppei have 
been developed 0. hmnutabilis and C. guttatus, lizards which have 
radiated in a direction opposite to that of the “ descendants” of 
C. sexlineatus. 
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The principle here involved is to it cert;tin extent expressed by 
the homely saying, “ what is one mans meat is another man's 
poison.” It may be expressed by the following equations:—If 
x and If are two lizards in an indifferent state, or before the}' 
have been subjected to very different modifying (.ecological con¬ 
ditions, A standing for Plain, B for Forest, and It the result, 
then xA = U and yB—11 , i. e. xA can only be =yB if x and y are 
different, i e . reacting differently; it being also inconceivable 
that the same kind of creature, if modified at all by the absolutely 
different factors and if, should be modified into the same 
combination of characters. 
xA=yB. 

x — , i. e. x = 2nd species as it would be if adapted for 

^ Forest life, but modified by the Plain. 

__ , i. e. y = 1st species as it would be if adapted for 

'• B Plains, if it were not modified by Forest life. 

Let us, for argument sake, assume that Plains favour the 
development of scutes on the forearm, 4 supraoculars and few 
pores; and that Forest life increases the number of pores, while 
it disallows or destroys scutes. Then our equation would mean : 
x = a Forest species which has been changed into one for Plain 
life; i, <?., it has developed arm-scutes, retains all the 
supraoeulars but requires few pores. 
y = a Plain species which has been adapted to, or changed by, 
Forest life; i. c.,scutes are reduced and pores are increased. 
In other words, x and y, the original stocks of C. sexlineatus 
and C. clef pel , must have been different. 

On the other hand, to assume x=y would imply that A=B; 
physical conditions which we started with as being opposite to 
each other. 


CXEMEDOPHORUS HYPER YTHRTTS Cope. 

Cope, Proc. Am. Phil. Soe. 1869, p. 159, established the genus 
Verticaria for those Cnemidophorus -like species which are dis¬ 
tinguished by the fusion of the two frontoparietal plates into one. 
Such species are 0. heierolepis Tschudi, from the neighbourhood of 
Lima, Peru, and G. hyperythrus Cope, from Lower California, in 
which I include, following Boulenger’s advice, C. sericea van Den- 
burgli and C. beldhujL Hedracantha Bocourt is, as Boulenger 
has shown, not a Cnemidophorus but an Ameiva, and does not 
occur in Mexico as stated erroneously by Bocourt and Cope, but 
near the coast of Peru and Ecuador. The fact that the fusion of 
the originally double frontoparietals occurs in two different 
genera, and the unique scaling of C. heierolepis , appear sufficient 
to disallow the fusion as a generic character. I am inclined to 
look upon these few u Yertiearias” as remnants of a more Western, 
Pacific fauna, and in my paper Proc. B. S. 1905, I have given 
reasons which indicate a former westward extension of Mexico 
and Central America. 

Proc. Zool. Soc,—1906, Yol. I, Ho. XXI, 


21 
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0. hyper minus Cope=seWc<?« \an Denburgh = bddimjl Cope. 

4 supra oculars. 

Collar composed of large scales, without granules ; the figure 
in Cope’s posthumous work does not agree noth his description, 
it or with the specimens in the British Museum. 

Posterior surface of forearm with very slightly enlarged 
granules. 

Femur with 0 irregular rows of scales. 

Pores 16 to 17. 

Length, a gravid specimen, 59 mm.; another 60 mm. 

Range from Diego County in California apparently through the 
whole of Lower California "to Cape Ban Lucas, including Oedros 
Island, and the Island of Ban Jose in the Gulf. 

Coloration of under parts all white, with a, slight bine tinge on 
the abdomen in the male. Upper parts striped, without any 
Held-spots. In a female specimen (Brit. Mus.) the striation is the 
same as that of a 0. seed meat us from Ban Diego; there are three 
pairs of complete stripes with a faint central stripe. I n a male 
specimen the third pair converges from the head backwards, 
forming an unpaired stripe from midback to tail; a unique case 
amongst Cnemidophorus with only 5 to 6 stripes, the third pair 
universally enclosing a broad mid-field. In the triangular short 
mid-field of this specimen is a very short whitish-grey faint mid¬ 
stripe from the head to the neck; fields uniformly dark grey to 
black. 

In most of its characters C. hyper ythrus very closely approaches 
C. sexlineatus , which also occurs in Diego County. 

JdEPPjEx-Group. 

Definition.—Cnemidophorus with normally 3 supraoculars 
(about 10 per cent, with 4); collar composed of enlarged scales in 
several rows; posterior surface of forearm covered with granules. 

This group is restricted in Mexico to the Atlantic and Pacific 
Tierra caliente, and contains three well-definable forms. 

Small, exceptionally up to 80 mm. in length, sharply marked with 
7-11 pale stripes. Abdomen of adult male black. Collar and 
rest of under parts of female white : C. deppei (text-figs. 71 and 
72).—From coast of Jalisco and Vera Cruz in the Tierra caliente 
inland up to 2000 feet, southwards through Central America 
(Nicaragua, Costa Pica) to Caracas in Venezuela,. Concerning 
Island of Cozumel, see p. 316. 

Larger, up to 138 mm. Collar of both sexes black, in contrast 
with throat and chest. Abdomen whitish, chequered with blue: 
O, guttatus. 

A. Throat pale, whitish. Back with conspicuous white stripes 
on very dark ground, or the stripes are broken up into 
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rows of numerous white spots: C, yattains iiamatahilis 
(text-tig. 74-).—From Colima to the Isthmus of Tehuantepec, 
from the coast of Oaxaca and Guerrero extending inland 
up to an altitude of 2000 feet. 

B. Throat during life dull brick-red. Ground-colour of back 
dull olive-brown, with several obsolescent rows of yellow- 
white spots : C. gnttatas guttatus (text-fig. 75).—Atlantic 
Tierra calient8 from Vera Cruz to Tehuantepec, restricted 
to the lowlands of less than 1000 feet elevation. 


Cnemidophorus deppei Wiegmann. 

(Text-figs. 71 D-G & 72 A-G.) 

Number of specimens examined, 152. 

She of adult £,60-71, average 63-65 mm.; of adult S , 66-83, 
average 70-75; exceptional length of 79, 81, and 83 occurring 
once each. 

Supraocular shields .—The normal number is 3. Amongst the 
113 specimens of my own collecting are 11 exceptions, Le. nearly 
10 per cent. : 4 with well-developed 4th shields on both sides, 
4 with a tiny 4th scale on both sides, and 3 with a tiny 4th scale 
on one side only. 6 of these exceptional specimens belong to the 
20 which were collected between the Pacific coast and San Luis 
Allende; 3 others belong to the 21 specimens from Tierra 
Colorada. All the rest are normal, amongst them all the 26 
specimens from Bio Balsas and the 26 from Tequesixtlan. 

Front of humerus protected by 3 longitudinal rows of enlarged 
scales, or by 4 to 5, or 5 rows which are correspondingly smaller. 
These scales extend backwards onto the elbow, without their 
forming a separate nest; but, becoming still smaller, almost 
granular, they may extend onto the back of the forearm. 

Posteriors ide of forearm (text-fig. 72 D&F) covered with granules 
which are arranged in longitudinal rows. In about 10 per cent, 
these rows are composed of slightly enlarged granules, which 
either form a little cluster or nest in the middle of the posterior 
surface of the forearm, or they form the continuation of the 
scaling from the humerus and extend more or less down the fore¬ 
arm. In no case can these enlarged granules be called polygones; 
frequently the difference in size from the surrounding granules 
is so small as to escape the naked eye. 

A nterior side of thigh .—There are generally 3 parallel rows of 
considerably enlarged scales, which rows extend down to the 
knee. Counting from the outermost or largest of these rows 
inwards, across the thigh, to the femoral pores, there are in all 
about 5 or 6 rows, rarely more or less. They are, however, not 
always complete; frequently a row is represented by a few scales 
only, which are intercalated and thereby considerably upset the 
regular lines, which then are not easy to count; but a rule-of- 
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result:— 

a,p [diet 

l to S 1 

6 sj 

oecimens, give 

: i s the following 

KuujlIxt or femoral vu 

ws ... 

4 tu -5 

5 

0 u-7 7 

8 | Mean number 
| of rows. 

Southern Oaxaca ... 

i * 


8 

10 1 2 

1 j 0-0 

Const of S. Luis. 

Iy 

n 

10 

CO 

... | £5*4 

Tierra Colorada . 

.*5 1 


1 

17 2 2 

... 1 0*0 

1 

Rio liaUas . 

.£ 

l 


11 1 14 

... 1 0-5 


— 

o 

14 

40 5 18 

1 specimens. 


This tabulation is naturally very imperfect, not to say crude, 
hut the results will not be altered when we throw the intermediate 
or doubtful cases of 0 to 7 rows either into the column with 6 or 
into that with 7 complete rows. There were, for instance, amongst 
the Oaxaca specimens four with 5 or (> rows, hut amongst those 
of Guerrero only two such doubtful cases. The fact remains, that, 
if we take Tierra Oolorada as normal, those further south tend to 
possess fewer femoral scales, whilst those further north, at Itio 
Balsas, Lace decidedly more vseales. This does not seem to 1>e the 
result of mere chance, because, as we shall see, the Balsas speci¬ 
mens are remarkable for other features, although they’ are not 
peculiar to them. Amongst the specimens from the State of 
Oaxaca no difference whatever can be discerned with reference to 
their habitat nearer to or further away from the coast. 

At any rate the amplitude is considerable, the extremes being 
two specimens with an imperfect 5tli row, and one with 8 rows; 
the latter specimen, from Tequesixtlan, is in every other respect 
a typical 0. deppei. 

Inner side of Ulna protected by 2, 2i. or 3 complete rows of 
enlarged scutes. 

Freanal region .—As a rule there are 3 large scales which form 
a triangle, with two at the base and a third of equal size on the 
top, but sometimes a fourth scale forms the apex; or the two 
basal scales are small, whilst the third is correspondingly enlarged. 
In the majority the whole cluster is separated from the ventrals 
by a very short isthmus, sometimes so short that the cluster and 
the ventrals almost touch each other. The isthmus itself is most]}' 
covered with very small scales, and when these are larger they 
are fewer in numbers. The whole character is worthless" 

Femoral pores .—The number of pores frequently differs on the 
right and left side by one, rarely by two, in the same individual. 
There is no preference for one side. The smaller number in these 
cases of asymmetry is always due to one or more pores remaining 
undeveloped at the proximal, or more frequently at the distal end 
of the series. For comparison, the higher number should there¬ 
fore always be taken. The amplitude of individual variation is 
considerable, when we recollect that these pores correspond in 
numbers with transverse rows of scales. But unfortunately the 
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greater number of pores does not always correspond with a, 
proportionate length of the thigh, since in many cases ol 
numbers the pores stop short a considerable distance ah 


greater 
: small 
)vo the 


knee, leaving a gap instead of going rig] it down to the knee. 
However, other things being equal, the greater number of pores 
corresponds with a greater length of thigh. 


Uncut idophot'ittt dtp pci. 

A irom Mialmiehan, 2 ; with 4 pairs of stripes ami faint narrow central stripe. 
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The amplitude of variation I have found, in 100 specimens, to 
extend from 14 to 22, but the solitary ca.se of 14 was quite ex¬ 
ceptional, if being associated with 16 on the other leg; and 22 
likewise occurred" once only, being coupled with 21 on the other 
side. 15/15 occurred twice, 15/10 twice, 1(410 four times, 21/21 
only two or three times. The usual numbers are 17 and 18. 

The specimens from Tierra Oolovada. possess the highest number, 
average mean 18*8 ; those of the Pacific side of Guerrero have 
the smallest number, average 16*2, and this smallest number 
coincides with the lowest number of femoral scales. . The Balsas 
specimens take up a middle position, with 17*5 a.s their mean. 

The appended table refers only to such localities in which 
sufficient material was collected. It also shows that the right 
and left sides are practically equal. 


Total number of Pori's. 


Tequesixtlan. 7 

18 specimen*. ) 

.... Light 333 

Lett 337 

Mean 18‘U Pores, 

Tierra Colorado 7. 

23 specimens, j 

.... „ 43-1 

„ 420 

„ 18*8 „ 

Kio balsas. 7 

. 142 

437 

M 1 i " D 

2a specimens. ) 

Coast to S. Luis. | 

. 321 

311 

„ 1(3*2 .. 

10 specimens, j 


1533 

1511 

17 or 18 


Length of hind limb. —The claw of the fourth toe usually 
reaches the ear, but sometimes it falls a little short of it. 

Throat (text-fig. 65 C, E).—Some of the granular scales covering 
the upper half of the throat are, as a rule, slightly larger in the 
centre than nearer the sides ; occasionally they are large enough 
to form an ill-defined little cluster, which, however, is rarely so 
conspicuous as it is in many specimens of C. inm iitabilis (text- 
fig. 65 A). 

The Collar (text-fig. 65 0, E) varies much in composition. In 
the majority, one or more rows of the large scales extend right 
across, while in C. iowiutahilis the large scales are mostly con¬ 
fined to the middle third, becoming considerably smaller towards 
the sides. The presence or absence of tiny granules on the 
posterior border of the collar is no criterion whatever in any 
species of Gaemidophorus. They are either absent, or here and 
there one is intercalated between the scales, or they form a single, 
or even several complete rows of granules. Lastly, it is to be 
noted that this character is often due solely to the shrinking of 
the soft granular fold in spirit-specimens. 

Coloration (text-fig. 66; text-figs. 71 k 72).—The variations in 
colour and pattern extend far beyond the limits which I was aide 
to describe in my first paper. The range of white or pale longi¬ 
tudinal stripes extends from 6 to 11 ; and the whole of the 
under parts, from the jaws to the anal region, varies in adult 
from uniformly silver-white to deep black. It is important to 
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note that some of these variations seem to coincide with geogra¬ 
phical districts, 

Jlio Balms: 34 specimens (text-fig. 71 E, F).—The general im¬ 
pression made by these specimens is that they are rather effacing 
than increasing or emphasising their stripes on the mid-region of 
the hack. Only stripes 1 and 2 are always white, while the third 
pair is often thin and dull. The chief variations occur in this 
mid-field, which is enclosed between stripes 3-3. In the 9-striped 
specimens stripes 4 + 5 + 4 always form a dull field or complex. 

The chief variations are as follows:— 

(1) The space between stripes 3-3 is lined with a dull brown 
band on either side, enclosing a central, rather broad and green 
mid-stripe, which is sometimes so broad it can scarcely count as a 
stripe, looking rather like the pale mid-field of a 6-striped lizard. 
Such 6- or 7-striped specimens are represented by 1 very young, 
2 adult females, 1 immature <$, and 4 large adult males. 

(2) This 4th or central stripe is dull or dusky, and lined on 
either side by a thin whitish line, the beginnings, or remnants, 
of stripes 4-4, and there is in most cases a central, very weak and 
pale 5th streak which extends from the occiput over the neck, 
rarely to between the shoulders. Such S-striped specimens are 
represented hy 2 very young examples and by 11 adult females, 
in only three of which the stripes 4-4 are at all well defined. 
In one 7-striped male, 69 mm. length, the central green stripe 
shows a faint indication of being divided in the centre hy a thin 
dark line; a. transitional stage from the 7- to 8-striped condition. 

(3) As before, but the stripes 4-4 are better marked, and the 
5th, impaired streak extends from the head to the middle of the 
back, rarely to the rump. Such more or less completely 9-striped 
specimens are 6 adult females and 6 adult males. 

Field I. is always conspicuously black or black-brown in the 
females, and the lateral band or field below it is dull and incon¬ 
spicuous. 

In the males, field I. is mostly dull ashy brown, while the lateral 
field inclines to brick-red, often with strikingly pretty effect. 
But there are no white spots in any of the fields nor in the lateral 
field. 

All the under parts of the females are white, more or less 
mother-of-pearl, with an occasional tinge of green or bluish* 
towards the flanks. The under surface of the tail is white, 
bordered with dusky or bluish colour. 

In the males the under jaw, whole throat, collar, chest, and 
abdomen are uniform bluish black, and this extends over the 
preanal region, and over the under surface of the fore and hind 
limbs. The tail is white, bluish towards the sides. 

In both sexes stripe 1 extends upon the front of the thigh, 
reappears on the whole of the posterior side as an unbroken white 
line, and is continued along the side of the tail. 

Tierra Color ada- : 21 specimens (text-fig. 72 B), 1 from South 
slope of Los Oajones, and 1 from Ayutla.—This is an essentially 
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9 -, striped assembly, in which all the stripes are conspicuous and 
well separated or emphasised by dark fields. 

Xu 1 immature 9-striped male the central or nth stripe is long, 
but represented by a dotted line only. 

In 14 $ and 2 $ the 9 stripes are complete. 

In 1 y and 3 g the central stripe is divided into two, indi¬ 
cating 10 stripes. 

In 1 c and 1 5 (the largest $ known) there are 10 stripes. 

The females have the under parts white, and the dorsal stripes 
are all very sharp and white on a mostly black ground. In the 
males, the under parts are black, with the exception of the throat 
which is whitish ; in only a few old males the black colour ex¬ 
tends from the collar a little way up the throat, sometimes covering* 
its lower half. 

The lateral field ami field I. are uniformly brick-red to bright 
red, bur this colour, of strikingly beautiful effect in the live lizard, 
is liable to fade in spirit. In only four males occur pale spots 
in the first and in the lateral field, and some of these spots begin 
to invade stripe X. The white spots are most pronounced in the 
only male which is devoid of red bands; length 7b nun., throat 
mottled with black. 

Pacific f'oast to Mart La is, Guerrero: 23 specimens.—With 7 to 10 
.stripes, which are always sharply marked, and there is no faint 
mid-field between stripes 3-3. 

7 stripes occur 3 times, in 1 adult male and in 2 younger males, 
one of them with an indication of division into 8 stripes. 

8 stripes occur 6 times, in young and old of both sexes. 

9 stripes, the central stripe being rather faint, or short, occur 
5 times, in young and old of both sexes. 

9 stripes, all distinct and complete, occur 7 times, in young* and 
old of both sexes. 

10 stripes occur twice, in young females. 

The stripes are most prominent in the females, 1 lecttuse of the 
■fields being Hack, lied or reddish field-bands in the males are 
rare. Only two specimens have both lateral and first field red ; 
in a. third only the lateral field is red. and in a, fourth both fields 
are pale reddish brown. In the majority these fields are dull, 
with faint lighter spots in the first field, and the posterior half of 
stripe 1 is liable to break up into white beads. 

The under parts of the males are black, with the exception of 
the^ throat, which is greenish white, very rarely with a slight 
suffusion of black; but the 3 males from Mialniiehan have 
entirely black throats like the Balsas specimens. 

Perhaps the 23 specimens enumerated above, from the Coast 
land of Guerrero, had better not he dealt with summarily, since 
they show some marked local peculiarities. Unfortunately I could 
collect only limited numbers, 5 at Cocoyul, 3 at Miahuiehan, and 
8 at ban Luis Allende, and the remaining 12 are likewise not all 
from one place only. 

The following local variations seem to be worth noting :— 




Cnvwitlojj horns sexl inert fits and C. ticppei. 

A — C. se.vl inert lit s, Sauz, Chihuahua; with (*» clear and a very faint central stripe. 

-1 -1 supraoculars. 

B= „ „ „ „ with 7 complete white stripes. 41- supra¬ 

oculars. 

!>=('. tleppei, Cocoyul 5; with 7 complete white stripes. 3 3 supraoculars. 


The 3 Miahuichan specimens, all males, have 9 stripes; throat 
and jaw 1 due-black; flanks without any red. 

The 3 San Luis specimens (text-fig. 72 C) have 9 ami 10 sharp 
stripes ; throat of male mottled ; lateral ficdd reddish ; in both 
females tiie stripe 1 is reddish, and one of these females with 10 
stripes has an additional white stripe which runs in an unbroken 
line from ear to hip. These Ban Luis specimens are also re¬ 
markable for the low number of femoral pores, namely 15 and 10; 
and two of them possess remnants of the 4th, posterior, supra¬ 
oculars. 

'southern Oaxaca .—These 48 specimens (text-fig. 72 T)~G) form 
the bulk of those described in my previous paper. The cha¬ 
racteristic features are:— 

(1) The range of white stripes from 8 to 11, the increase ap¬ 
parently coinciding with age; the percentage of 10 or 11 stripes 
amounting to 70 per cent, is much greater than in the 88 Guerrero 
specimens, amongst which occur none with 11, and only about 
4*5 percent, of 10-striped specimens. On the other hand, Oaxaca 
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specimens with only 8 white stripes ami with a narrow uniformly 
darker centre are very rare. 

(2) The scarcity of* Hack on the collar and throat of the males ; 
only in 6 males was the collar hi a ek or inclining to black, although 
in one adult male from Teipiesixtlan the whole throat was blue 
and parti)- suffused with black from the collar upwards. 

(3) Tendency of stripe 1 and even of stripe 2 to break up into 
beat Is, and the appearance, advancing with age, of white spots in 
field I. and in the lateral field, so that one or two additional lines 
of beads may be developed in this lateral field. 

This breaking up of the first stripe into beads occurs also in 
some few specimens of Tierra Colorado,. and in one of the 7-striped 
specimens from San Luis. 

Vera Cm mar the seashore : 7 specimens collected by Dr. Meek. 
1 with 8 stripes, 5 with 9 stripes ; and in a young specimen the 
central, 5th stripe, is restricted to the nape and neck. Throat 
and collar not black. 

Las Penas. Jalisco, near the seashore : 4 specimens collected by 
Dr. Buller, Brit. Mus. 

1 very young specimen of 33 nun.; with 10 stripes, and with 
an additional faint line on the Hanks. 

1 J of 45 mm.; with 10 stripes, and with an additional weak 
line. 

I 2 °f 54 nun. ; with 9 stripes, and with a stronger line. 

1 d of 65 nun.; with 9 stripes; with two additional long lines 
of white beads; moreover stripes 3 and 4 are dissolved into beady 
lines. Throat and collar black, abdomen blue. 

Colima .—Cope's description of Cnemidophorus IvneaUssimus , 
Proc, Amer. Pliil. Soe. 1877, p. 94. Black, with 10 or 11 pale 
bands, sides and femora- pale-spotted; throat black. This and the 
rest of his description refer obviously to 10- or 11-striped male 
specimens of C. deppei , resembling some of those of Oaxaca, and 
Las Penas in Jalisco. Cope gives 61 Guadala jara ” as another 
locality, a very doubtful statement. The plain of Guadalajara, 
with its elevation of more than 5000 feet, is absolutely above the 
range of C. deppei and (J. immutabiUs , which are essentially hot- 
countrv species; but it is possible that Cope’s specimens came 
from the barranca,, through which flows the Bio Santiago, a few 
hours’ ride from the town, and 2000 feet lower than the surround¬ 
ing plateau.'—Bocourt, Miss. Scient. Mex., described two specimens 
from Colima/' with 9 stripes, 

CNEMIDOPHORUS DEPPEI, Vftl\ COZUMELA. 

4 specimens from the island of Cozumel, East Coast of Yucatan. 
British Museum. 

Length 64-71 mm.; the largest specimen is gravid. 

Collar like that of C. deppei . 

Supra oculars: one with 3/3; two with 3 left, right posterior 
very small; one with 4/4, the posterior very small. In this respect 
resembling some of the C . deppei of South*Guerrero. 
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Posterior side of forearm covered with granules, which in three 
specimens are slightly enlarged towards the elbow; in one specimen 
enlarged near the elbow into small polygones. 

Femur with 6 rows of scales, of which three extend to the 
3m ee. 

Femoral pores 15, 16, 17, and IB. 

Sot only the first , but also the second , and even the third upper 
labials are denticulated . 

Tlie under parts are pale, with a mother-of-pearl lustre; hut the 
coloration of the upper parts is very peculiar. There is a vein' 
broad mid-field which is uniformly brown; between it and the 
flanks are on either side 4 to 5 very narrow, continuous, hut 
trembling, white lines. One of the five stripes lies below, ventrally 
from, the usual 1st stripe, which extends from the ear to and 
upon the thigh. Such an extra stripe is known in otherwise 
10-striped C. deppei of Tehuantepec, while an unusually broad 
mid-field occurs in the 8-striped specimens of San Jnan Evange¬ 
lista.—Combination of an extra stripe on the flanks with a very 
broad mid-field I have found in one specimen of Tequesixtlaii, but 
in all these continental specimens the stripes are straight, well- 
defined lines, not wavy or trembling. 

Summary concerning C. deppei. 

When we reduce the results of tlie tedious examination of the 
152 specimens to a few sentences, they become vague because of 
the great amplitude of the variations. As typical averages may 
be mentioned:— 

Siipraoculars 3, exceptionally 4, bordered behind by only one 
narrow strip of elongated granules. 

Collar complete, the large rows of scales mostly reaching right 
across ; posterior border with or without granules. 

Throat very rarely with a central cluster of larger scales. 

Front of humerus with 3, 4, or 5 larger rows. 

Posterior side of forearm covered with granules. 

Anterior aspect of thigh with 4i to rarely 8 rows, mostly 6, the 
three largest of which reach down to the knee. 

Femoral pores 14-22 of rare occurrence, usually 17-18. 

Coloration .—Adult males with blue-black chest and belly. 
Under surface of tail blue and white. Upper surface always 
striped: 7-11 stripes, of which the first, rarely also the second, 
may dissolve into beads. White spots appear occasionally in the 
lateral field and in field I. 

The under parts of females are never black or blue, neither 
collar nor belly. 

As a rule, with very few exceptions, the first stripe extends 
upon the thigh, and reappears on its posterior side as an unbroken 
white streak. 

Size. —Distinctly small, very rarely surpassing 80 mm. 

Each of the four main districts, in which I have personally 
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collected a. sufficient number of specimens, has its characteristic 
type : local clans of this small lizard :— 

I. The Basin of tlie Rio Balsas.—There are no 0. cleppei to the 
north of it. even a few miles away from the river, and towards 
the south they are separated from their kindred by the densely 
wooded and elevated intricate mountains of the Sierra, Madre del 
Bur. which is inhabited only by C. mexlcamis var. balsas. 

The Balsas clan of C. dfppei is noteworthy for the greater 
mini her of femoral scales, the average number of femoral pores, 
the black-blue colour of the whole under surface of the males, 
and the frequency of brick-red lateral fields; lastly, the poorly 
developed snipes on the mid-back. 

II. Tierra Colorado, to the south of the main ridge of the 
Bierrn Madre. in (lumvro.—Average number of femoral scales, 
combined with the greatest number of pores; conspicuously 
b-striped ; odult males with two red bands on each side; throat 
not black : collar, chest, and belly black. 

III. The Lowlands of Southern (Lierrero.—Smallest number 
of b-inoral scales and pores; 7-10 sharp stripes, while reddish 
Land> are rare: faint light spots in the first field are frequent 
and rlit- first stripe tends to break up into beads. Otherwise like 
Clan IT., with which these southern specimens are geographically 
continuous. Xote the difference in coloration of the three speci¬ 
mens from near Mialmiehan, which lies on the southern outlying 
slopes of the Sierra, at an elevation of 1500-1600 feet, agreeing 
in this respect with Rincon at the foot of Los Cajones. The 
single Cajones specimen is the most blue-throated of the whole 
Tierra Colorada clan, and the Miahuichan specimens are remark¬ 
able chiefly for the partial extent of blue and black upon the 
throat. 

IT. States of Oaxaca and Yera Cruz.—Average, or great, 
number of femoral scales, with greatest number of pores. 
Preponderance of 10-11 stripes, with development of conspicuous 
white spots on the flanks and breaking up of the first stripe into 
beads. Absence of red bands; black on the throat is very 
exceptional, rare even on the collar. 

The structural characters vary too much for generalisation, 
as shown by 26 specimens, all from Tequesixtlan. The remaining 
Ml specimens came from eight different districts, and therefore 
afford no sufficient basis. 

Xow, it is quite conceivable that in two geographically separate 
dans the following combinations might become universal. 

A. Supraoeulars 3 ; fern orals 7 ; pores 19; stripes?; fields red; 

throat and collar black. 

B. Supraoeulars 4; femorals 5 ; pores 16; stripes 9-10; fields 

not red; throat and collar white. 

Either of such groups would be entitled to at least subspecific 
rank. But there is not yet any clan known with such a com¬ 
bination, As they stand, they must therefore be satisfied with 
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the rank of local races. It so happens that, for instance, the 
Balsas and the Southern Guerrero groups differ rather much 
from each other, but they do so only in the aggregate; whilst not 
a single individual combines all the extreme combinations of those 
very extremes of variations which singly are quite frequent in the 
same group. In other words, each individual still remains within 
the pale, and it almost appears as if the excursion of one or more 
characters well beyond the average of another species were care¬ 
fully counterbalanced by the most typical behaviour of the rest 
of the characters. Still, we have in these kaleidoscopic C, deppei 
a very fair example of the way in which they might settle into 
different, definable races, varieties, or subspecies. 

There remains the question , whether G. deppei, as a species , can 
always he distinguished from, other C nemidophori, especially from 
small-sized individuals of the striped CL irnmutabilis *. Now, it 
so happens that, although these two kinds overlap absolutely in 
every one of their characters, I have not found one amongst more 
than 200 individuals examined about which there could be any 
doubt. At least, it so happened that the occurrence of exceptional 
extremes was always counterbalanced by such a typical develop¬ 
ment of the remaining features, that uncertainty was set aside. 
This is of great importance. The two species, with much the 
same distribution, and structurally so closely allied that they 
overlap by all their characters taken separately, do not “run into 
each other.” We have to conclude that they are no longer 
nascent, but well established forms. It seems probable that the}' 
have sprung from the same not remote ancestor, and they now 
are “ specifically ” distinct, so much indeed that they now have 
not only practically the same distribution in Mexico, but that they 
can live side by side. Their difference in size is sufficient to 
exclude interbreeding. It would be a pure assumption that an 
exceptionally large male CL deppei might pair with a small 
CL irnmutabilis. But supposing that hybrids were possible, such 
intermediate specimens have not yet been found. 

I have caught one immature C, irnmutabilis, length 81 mm., 
near Rincon (text-fig. 71 E), at the southern foot of the Ca Jones, 
which in most structural respects bears a. striking resemblance to 
a young male CL deppei , length 61 mm., from Rio Balsas, where 
C. deppei alone occurs with CL mexicanus. 

The Rincon specimen reveals itself as CL irnmutabilis by the 
following characters:—(1) Collar lead-coloured, rest of under parts 
pale; in a male C. deppei of this size the whole chest and abdomen 
would be deep blue-black. (2) The centre pair of the eight 
stripes is broken up into series of short streaks. (3) Humerus 
with at least 7 rows of large scales. On the other hand, the 
Rincon specimen has only 7 femoral rows, like the Balsas specimen, 
and three of these row's extend right down to the knee, an 
essentially deppei-like character. Both specimens have 3 complete 


# For comparison with C. se.vUneatus, see p. 306. 
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vows of tibia! plates, both have the posterior border of the collar 
formed by complete rows of granular scales, and both have a, long 
preanal istlnmis covered with many small scales. The Rincon 
specimen has 17/20, the Balsas specimen 19/18 femoral pores. 
Consequently both aie exceptional, aberrant of their own kind 
taking on the typical features of the other species. If it were not 
for the pattern and coloration, which in the Rincon specimen are 
decisive, the decision would lie with the femoral plates, which in 
their numbers agree with one, in their extension to the knee 
with the other species ! 


Cxbmidopjiorus guttatus Wiegmann. 

(Text-figs. 67, 74, & 75.) 

Material examined 61 specimens, from the following localities :— 

15 Agua fria. western border of State of Vera Cruz. 

2 Sail Juan Evangelista, State of Vera Cruz. 

4 La Antigua, near Vera, Cruz. 

1 Vera Cruz.” 

22 typical 0. guttatus, all from the Atlantic Tierra Caliente. 

1 Salma Cruz.* 

I San Mateo del Mar.* 

4 Tequesixtlan.* 

4 San (Jeronimo*, Isthmus. 

4 San Domingo de Guzman *, Isthmus. 

4 Cocoyuh* 

4 South of and at San Luis A11 ende. 

1 Miahuiehan.* 

11 Avutla. 

2 Tierra Colorado.. 

3 Soutli slope of Cajones * 

39 from the Pacific Tierra Caliente. Those marked * are the 
more typical C, immutabilis , 

Xi&i ^‘ 01U nose to vent.—Any Guerrero specimen above 100 mm. 
is a fairly large male; near the Isthmus and in the Atlantic Hot- 
lands both sexes reach a larger size, and one giant male from Sail 
Domingo measures 138 mm. The smallest are those of the 
inland distiicts of Guerrero, from Los Cajones to A vutla. and San 
Luis Allende. 

Sapraoculars, normally 3, the space behind filled with numerous 
granules.. About 13 to 14 per cent, are exceptional: three specimens 
onto! the four from Tequesixtlan, one with 4/3, another with 4/4, 
and the third with 5/5, due to an extra rather large scute in front 
and behind the normal plates. Similar irregularities occur in 
the typical C. guttatus , for instance from Agua fria, with 3/4 
or 4/3. / 

(Mar (text-fig. 65 A) as in C\ deppei , but the enlarged scales 
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of the transverse rows often decrease more rapidly towards the 
sides, especially in C. <jattains. One or two rows of grannies at 
the posterior border of the collar are perhaps more frequent in 
0. gattains and C. immutalnlis than in C. deppei. 

Throat (text-fig. 65 A).—In perhaps the majority of C. imma- 
t ah Ills the scales on the centre of the throat are somewhat enlarged 
so as to form a conspicuous cluster, but there are many in which 
such a cluster is ill-defined, or absent, regardless of age, sex. 
and locality. 

Front of humerus protected by scales which vary much in size 
and in numbers. The size decreases from the anterior or outer 
margin backwards. Sometimes there are only 3 rows of distinctly 
enlarged scales, followed by much smaller scales which are con¬ 
tinued upon and slightly beyond the back of the elbow ; or there 
are 4, 5, 6, or even 7 rows of larger scales, and in these latter 
cases most of the scales are of medium size. Sometimes there is 
a break, filled by granules, between the anterior larger scales and 
those on the posterior side above the elbow, which in such cases 
form a little cluster or nest. Such a nest occurs in Atlantic and 
in Western specimens. Otherwise the Atlantic specimens seem 
to he remarkable for possessing only 3 enlarged rows. 

Posterior side of forearm (text-fig. 62 A).—There are no post- 
antebrachial plates. Almost universally, without exception in 
the Atlantic specimens, the posterior surface from elbow to wrist 
is covered evenly with small granules. 

Anterior side of forearm. —Mostly with 24, sometimes with 3, 
longitudinal rows of transversely broadened plates, very variable 
in detail. 

Anterior side erf femur. —The number of longitudinal rows of 
scales and plates, between the granules of the dorsal surface and 
the row of femoral pores, is considerable, about 10 to 12, One 
row is always distinctly larger than the rest. Including this row, 
and counting thence to the pores, across the thickest part of the 
thigh, there are from 7 to 10 rows, mostly 8 or 9. Only in rare 
cases are all these rows regular; frequently one or more rows are 
very incomplete, being represented by a few irregularly intercalated 
scales. The smallest number of rows, wavering about 7 (in one 
case with even this number imperfect), I have found in the five 
specimens from and near San Luis; these specimens are in other 
respects not at all aberrant, but rather typical C. immutahilis. 
In an adult male from Agiui fria are only 7 rows on the left, and 
8 very incomplete rows on the right thigh ; in another specimen 
8 complete right and 9 complete left rows. 

W T hilst in C. deppei usually the three biggest rows, rarely only 
two, reach down to the knee, in C. g attains -f- imnwtabilis even 
the biggest row does but rarely extend to the bend of the knee. 

Inner aspect of tibia protected mostly by 3, often by 2j, 
exceptionally only by 2 rows of large plates. 

The preanal cluster of plates and scales is separated from the 
ventrals by a rather long and narrow isthmus which is covered 
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wills tiny scales,anil ns n nils* l.luxse am* sharply 11 mrktMloffagainst 
i.lu* much larger \cm r;ds. 

Femora! porrs. Tin 1 commonest numbers are 20 and 21, the 
usual range t*xt« 1 1 s<iinfrom 10 In 20. Lhiilc exceptional was him 
occurrence of 17,20 in a tall specimen from A\ ut la, and another 
from (.In* font', nl Los ('a join's. I 8 «1 i * I not occur, 20 } m »r<.*s, 
mostly on one side only, were observed I limes. 

Jj'ittjfh' of In lot limh.' The claw oi I lie lomih toe usually 
reaches the ear, but in one {-penmen from Aval In it. only peaches 
the {inn, whilst in another from exact!\ tin* .suite locality the 
limb is so long that the claw extend,- (*» (lie eye. 

Coloration of a taler parks, The ro/lar is normally black in both 
sexes. Even in the young of only nO or ;>b mm. in length, it 
begins to heroine dusky or speckled on the sides. Sometimes, 
however, oven in adult: nudes during’ tlm breeding*season, the 
collar is not; black hut leaden, in i ar<» eases almost dull whitish. 
In other cast's the black spreads sometimes onto the neighbouring 
parts of the throat; in a specimen from Lost la jours the whole 
throat is blue-black, ami in all the four specimens from San 
Domingo, Isthmus, the throat, is black. In the majority of cases 
the throat is whitish or pah* lend-colour. Lastly, in the adult nudes, 
and even in some females of the specimens which I observed and 
caught at Agon fria, the throat was light brick-red, hut this red 
fades a,way completely in spirit.-specimens, 

Client and belli/ arc whitish or greenish yellow; in the males 
more or less su{fused with dark blue, chequered towards the sides 
and on the ventral surface of the thighs, lint this blue, rarely 
verging towards black, is only suffused ami is restricted to the 
deeper, cutaneous strata, of the Slides. 'The under surface of the 
tail is white, bordered or chequered with blue on the sides. 

The colour-patter a of the hark (text-figs, 7-1, 7 b, ami 81 E) 
consists of an almost black to dark olive-grey to ashy-brown 
ground, broken by <> to 9 longitudinal rows of white, slightly 
greenish or yellowish colour. These rows are cither entire stripes, 
or one or all of them may be broken up into coherent beads, or 
into separate spots. This breaking up of the st ripes into spots 
proceeds upon a. definite plan. 

First, the breaking-up increases with the size or ago of the 
lizard, but this dot's not exclude tin* existence of old and large 
specimens which retain their strips throughout life, 

Secondly, the breaking*tip, or the frequency of heads or spots, 
proceeds from the central stripe or pair of stripes towards the 
Hanks. In this way then in the 7- or it-striped specimens the 
central stripe, number 4 or 5 respectively, is the first to break up. 
In fact, there are none with 9 complete stripes, and there are but 
few with 7 complete stripes. Specimens with 8 complete stripes 
(the stripes 4 -4 running parallel, or being joined into an unpaired 
one on the neck) are not uncommon, but more frequently they 
are dissolved into many white and bright spots, Then follows 
pair 3-3, then pair 2-2, which is often represented by a series of 



Text-fig. 74. 
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short streaks and beads. The last to break up is stripe 1: this 
often shows a tendency to become effaced from the neck back¬ 



wards, so that, in many older specimens, it is represented by a 
short, somewhat dull line which extends from the hip forwards. 
Proc. Zool. Soc. —1906, Vol. I, No. XXII. 22 
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This first stripe, instead of being continued upon the front side of 
the thigh, as in C, deppei is there represented only by a few 


white spots;. it. reappears behind the thigh, to be continued 
along the tail, either as a white line or as an irregular series of 

onnto 0 
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Thirdly, the stripes have a tendency to break up first near 
the root of the tail or rump, and this feature proceeds for¬ 
wards. 

Fourth. The spots themselves can become effaced; this likewise 
proceeds from the rump forwards. In some very old specimens 
the rump and lower back are uniform dull, and all that remains 
of the 1st and 2nd pair of stripes are the pale greenish streaks 
which border the dull-black field I, above and below. 

Fifth. These variations and changes are further complicated 
by the gradual appearance of pale, never bright, small spots in 
the dark fields, rarely in the black field I., often in fields II. and 
III., especially on the lower back. These additional field-spots 
give the lizards a much speckled and spotted appearance, if at 
the same time some of the stripes are dissolved into spots. 

When I wrote the paper published in Proc. R. S. 1903, it was 
easy to distinguish between a striped and a spotted race; but 
during my second collecting-tour in 1904, in the State of Guerrero, 
I have brought together an ample number of specimens which 
completely bridge the two extremes. The important facts are, 
first, that the two varieties in their typical appearance are geo¬ 
graphically distinct; secondly, that the intermediate kinds occur 
in those parts of Guerrero 'which geographically and physically 
are also intermediate. 

The two extreme races are easily distinguished :— 

I. C, guttcitus of Wiegmann* is the large spotted race, in which 
the evanescence of stripes has reached its maximum. 

The important feature of this dull-coloured race are the complete 
breaking up of the original 4th and 3rd pair of stripes into whitish - 
yellow spots, the breaking up or fading of the 2nd and 1st pair, 
and lastly the disappearance of nearly all the spots from the root 
of the tail forwards over the lower back. 

These changes are gradual and proceed regularly with age. Old 
specimens show, moreover, partial confluence of neighbouring 
spots of the 3rd and 4th rows; a very interesting although 
slight indication of a combination into a transverse or cross-bar 
pattern. 

In very young specimens, about 40-50 mm. in length, from 
Aguafria and San Juan Evangelista, all the under parts, including 
the collar, are still uniformly white. Lines 1 and 2 are still 
pronounced white stripes, although sometimes already broken into 
short streaks and fading towards the arm. The original stripes 
3 and 4 are already dissolved into rows of about 25 small, pale 
dots, reaching from the neck to the tail. 

Such typical G. guttcitus are known only from the open forests with 
dense undergrowth, or similar patches of woodland, in the State of 
Yera Cruz and its confines with those of Oaxaca.—It has the 

# Wiegmamds diagnosis, although not complete, is sufficient: s£ Cnemidophorus 
cineraceus gutfcis alhidis in series 4 longitudinalitms disposxtis, adspersus. Latera 
superne vitta lata, stria pallide viridi supra infraqne inclusa, intense nigrescent!; 
interne xnaculis multis pallidis adspersa....” 

22 # 
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priority of name ; genetically it is the terminus of a series which 
begins with the entirely striped race: 

II. 0. immutabilis of Cope. By irony of fate this is the proper 
name of one of the most variable of lizards. It is win it I called 
(\ guttatus var. striata in Proc. K, S. 1903. Cope’s types came 
from “ 'West of Tehuantepec,” 

The characteristic feature of this brighter-coloured race is the 
6 to 8 continuous white stripes on a rather uniform and dark 
ground. 

Such typically striped specimens are now known from San 
Mateo del Mar, Salina Cruz, Tequesixtlan, Cocoyul and Pacific 
Coast east of Acapulco, Miahuiehan, and southern slope of Los 
Cajones. In general terms: the coast region of the States of 
Oaxaca and Guerrero ; how much further west along the Pacific 
Coast remains at present unknown. 

I have found it exceedingly difficult to keep free from bias 
whilst assorting these very variable lizards according to the 
prevalence of either stripes or spots, and still more difficult clearly 
to pronounce upon the physical features of their localities. How¬ 
ever, I can affirm the result that in the small open localities the 
striped lizards prevail, almost to the exclusion of more than two 
rows of spots; while in places with many shrubs, much underwood, 
absence of large grassy and sandy patches, the spotted forms 
prevail, in the more typical bush forests of the Atlantic side 
almost to the exclusion of stripes. 

Open localities, either strips near the sea-shore, sandy beds 
of frequently dry rivers, grassy stretches with scanty trees, and 
nowhere covered during half the year with rank and dense 
herbaceous growth, were the collecting spots of Cocoyul, Salina 
Cruz, San Mateo, Tequesixtlan, San Domingo de Guzman; also 
Miahuiehan, a spot on higher ground and just above the luxurious 
tropical growth of forests; likewise the open grassy slopes near 
Rincon at the southern slope of Los Cajones, amongst scanty 
pine-forests. 

Much tangled underwood, broken terrain, well wooded ravines, 
or meadows with tall grass and herbs, or rivers Ringed with masses 
of shrubs, were the features of Tierra Colorado, Ayutla, and Ban 
Luis Allende; those very spots which yielded the most inter¬ 
mediate specimens. 

In the Atlantic Tierra caliente, with its decidedly denser 
vegetation, with fewer deciduous trees, and much greater annual 
rainful, the typical G. guttatus alone is found, for instance at Agua 
fria, Ban Juan Evangelista, La Antigua (Y.C.). Of course there 
are many and large Savannahs in the lower coast-districts of the 
State of Yera Cruz, and it would be interesting to ascertain whether 
any large Chiemidophori occur in the open Savannah, and not only 
in the vicinity of the typical clusters or patches of trees. Pei sonally 
I have but little experience of these parts. All I can affirm is 
that I have seen no Cmmklopkorus near Tetela, only C. guttatus 
at Agua fria, the same form and C. deppei at San Juan Evangelista 
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{d&ppei within the sandy river-bed, g attains in the wooded parts 
near the same banks), and deppei only at Juanita w3iieh lies within 
typical Savannah. 

I consider it safe to affirm that 0. guttatns is an enlarged species 
of 0. deppei, and that the striped or spotted condition of its upper 
parts depends directly upon the amount and character of the 
vegetation: stripes in the open, spots in the more bushy , shrubby, 
forest - like districts. 

G uLAMis- Gr roup. 

If we consider the great number of specimens, about 210, 
scheduled in the following pages, as one mass, their characters 
show such a great amplitude of variation that the diagnosis of the 
gidaris-group becomes extremely vague. 

Supraoculars 4. 

Collar composed mostly of at least one row of large scales, but 
the edge may be formed by this row or entirely by granules. 

Frenocular present or absent. 

Size, from nose to vent from decidedly small to distinctly large, 
i. e. from 60 to 140 mm. 

Humeral rotes of scales from 3 or 4 or 5 to 8 or 9, either all 
large when there are but few, or some larger than the rest, or all 
small when there are many. 

Posterior surface of the forearm covered entirely with granules, 
or, the other extreme case, with several long rows of transverse 
scutes or plates; every intermediate stage being represented, but 
the granular type is distinctly exceptional. 

Femur with only 5 or 6 very regular rows, to as many as 
8 or 9. 

Front of forearm and tibia with 2 to 3, or even with a 4th row 
of scutes. 

Femoral pores from 15 to 26, without a break between these 
rather rare extremes. 

The same wide uncertainty applies to the pattern and coloration. 

Under parts .—At least this can be said : the throat is whitish, 
often pink, never black; but from collar to vent the under surface 
may be whitish or yellowish, suffused with blue, or chequered blue 
and black and white, or entirely blue-black, at least in the males. 

Upper surface .—All start with at least 6 pale stripes, and the 
mid-field may be divided by an unpaired centre stripe or by a 
4th pair of stripes. The fields may have light spots, whitish or 
brown, or no spots. 

The stripes may remain entire throughout life, or they may 
become ragged by confluence with neighbouring pale field-spots, 
or by encroachment of black field-spots; or the stripes may become 
dull and fade away unless new whitish, bluish or yellow spots 
develop within them. 

The fields, originally dark, may remain spotless, or white, bluish 
or yellow or brown spots develop within them. These field-spots 
remain ill-defined, or they turn into round, separate spots; or two 
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and two neighbouring spots in each field, become confluent 
transversely, and this process, accompanied by active encroach¬ 
ment of the dark field-pigment upon the stripes (themselves fading 
away, or breaking up), may lead to a marbled, partly cross-barred, 
or completely tiger-barred transverse pattern. Lastly, a partly 
monochrome condition may gradually assert itself with advancing 
age, proceeding from the neck towards the hack, or from the rump 
forwards, but with black spots upon the lighter ground-colour. 
Or the monochrome tendency proceeds from the neck backwards, 
and in this case the ground-colour is dark with pale spots. 


Key to the Species tbc, of the Gulaius- Group . 
(Text-figs. 68 & 69.) 

Small, less than Stripes and pale field-spots persistent. 

80 mm. North Mexico, Arizona, and Texas, cjidaris. 

Large, 100 nun, Stripes broken by the encroaching black of 
and more. the fields. 

Stripes broken on lower back. Few field- 

spots . California, scptemviitatus. 

Stripes completely broken by the field black 
and by the transversely combining 
field-spots. Resulting in tiger-barred 
pattern. South Mexico, mcjcicanus . 

Stripes dissolved into rows of pale spots. 

Fields with rows of spots. 

Resulting in narrowly cross-barred yellow- 

and-black pattern . Chihuahua, scalar is. 

Resulting in many longitudinal rows of pale 

and round spots . Mexico, communis. 

Forearm with scutes or polygones. 


5-7 humeral and femoral rows. 

Chest and abdomen pale. var. occidentalis. 

„ „ blue-black . var. bocourti. 

8-9 humerals and femorals. var. copci. 

Forearm entirely granular . var. australis. 


Stripes vanishing or cut up except the second. 

No field-spots. Collar hlack in adult. 

Tres Marias Islands, mariarum. 
Uniformly olive, with 6 rows of black spots. 

Texas, Coahnila. scmifasciatus . 


(Jnemidgpuorus mariarum Gunther. 

Five specimens collected by Forrer on the Tres Marias Islands : 
3 very young, one immature, one adult of 121 imh. 

Supraorbital# 4. 

Collar composed of rather weak scales, hut of the type of the 
gidaris-g roup; without granules on the posterior edge. There is 
a perceptible nest of somewhat larger granules on the throat. 

Humerus with about 5 rows of larger scales, followed by a few 
of much smaller size. 

Posterior side of forearm with a very large row of scutes, besides 
smaller scutes. 

Femur covered with 7, 8 and 8 to 9 rows of scales, counting 
from the largest row to the pores; but there are several rows 
beyond the largest row, as is often the case in Cnemidophm v us f and 
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counting these also the total sum would he 8 to 10 as stated Ivy 
Boulenger, scarcely 10-12 as described by Guntlier. 

Tibia with only 2| rows of scutes. 

Femoral pores from 19-22. 

Coloration .—Throat whitish yellow, with a faint blue tinge 
across the middle. Collar black in the adult! Chest and belly 
black with many white specks on the sides of the body. The 
thighs, legs, and the -whole tail are uniformly reddish yellow in 
theyonngest forms and in the immature; in the adult the thighs 
are blue-black and chequered with white. The premia! region is 
blue ; the tail beneath is speckled dusky. 

Upper parts (youngest forms): 3 pairs of thin stripes ; mid-field 
broad and buff. 

Immature: the 3rd pair of stripes is partly vanishing on the 
rump, so that field II. is merging into the buff of the mid-field. 

Adult: the first, pair of stripes begins to be cut up by the 
encroaching black of field I. and by tlie black of the lateral field. 
The result is a light brown or buff ground-colour, with only one 
pair of pale stripes, and mottled with black on the sides of the 
body. 

The absence of light spots in the fields and in the vanishing 
stripes constitute a remarkable pattern in this large and ■ com¬ 
pletely isolated kind of lizard. 

Onemidopiiorus gularis Baird. 

The collar is composed of several rows of large scales, and the 
posterior margin of the collar is formed entirely" of large scales, 
without granules. The posterior side of the forearm is covered 
with one or more rows of large polygones or scutes, instead of 
granules; 6 pale stripes persist as unbroken lines. The dark 
fields are at first spotless, but soon a row of pale, mostly whitish 
spots appears in the first and second fields, without breaking up 
these fields (text-figs. 69 &> 70). 

It is not easy to abstract a satisfactory, further definition from 
Cope’s writings of what he understood by his CL gularis gularis. 
The femoral scales are said to be in 6-8 rows. The femoral pores 
are stated, in the key, to vary from 18-23, but in the text 
specimens with less than 16 are mentioned. The frenocular 

occurs occasionally.” The chest of the males is black, while the 
scales of the belly are margined with black; there are light spots 
on the flanks below the first stripe. 

Amongst an apparently large number of specimens from 
Chihuahua Cope mentions some, distinguished by him as g. 
gularis ohsoletus , with wider and very obscure stripes, and with 
small obscure spots in the fields. Some of these specimens were 
the largest of the collection. In others, including “ a good many 
small specimens,” the stripes were wider, and the field-spots 
enlarged so as to be confluent occasionally with the light stripes. 
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The size of these lizards is not mentioned, except that the 
size of the adults exceeds a little that of the Eastern form 
[C, sexMneatus\ a specimen from Arizona measuring 100 mm. 
This is, however, larger than the average.” 

According to Cope, C. gularis gularis is found in Western 
Texas, New Mexico, and Arizona, and in Mexico as far south as 
Chihuahua and Monterey. A locality almost at sea-level is Mata- 
moros, near the mouth of the Rio Grande. Cope mentions it 
especially as inhabiting the Staked plains of Texas. Tucson and 
Fort Lowell in Arizona, Chihuahua, Monterey, are all situated in 
flat, practically treeless plains. 

Only a few specimens examined by myself agree with the 
typical G. gularis gularis. They are the following :— 

I. British Museum : 6 specimens from Fort Lowell, Arizona, 
and from Duval County, Texas. 



Length. 

(mm.) 

Collar. ! Forearm. 

Pores. 


Port Lowell 
(2). 

77 

Row of Large 

large scales, polygones. 

j 


Numerous sharp white 
specks in the stripes, 
indicating change to¬ 
wards C. communis. 
Field-spots. 

Duval Co., 
Texas. 

62 

Edge formed Enlarged 
by row of j polygones. 
granules. ; 

15 

Faintest held-spots. 

)3 

62 

Larger scales.! Large scutes. 

j 

! is 

3 pairs of stripes and sub- ! 
divided mid-field. Field- 
spots. 

J5 

65 | 

j 

1 ! i 

17 

4 complete pairs of stripes. 
Brown spots in fields I. ■ 
and II. ; 


Very 
young j 
form, i 



Already with 4 pairs of 
. stripes, 4/4 enclosing an 
' island. 


II. One of four specimens, taken by Dr. Meek at San , Juan, 
south of Monterey, agrees with the typical gularis, and contrasts 
considerably with the three others in size and arm-sealing. It is 
a. female of 72 mm. Without frenoculars. Posterior surface of 
forearm with a short row of large scutes. Femoral rows 6. 
Pores 17. Throat and collar pink. Chest and abdomen white, 
suffused with bluish green. Upper surface with 7-8 pale stripes ; 
the normal three pairs "being white, hut the mid-field is sharply 
marked by a black band against the median side of each third 
stripe, and the resulting grey central region is imperfectly divided 
by a row of black dots in the mid-line. A row of rather large, but 
ill-defined pale spots in the first and second fields. The posterior 
thigh-stripe is partly broken. 

This specimen indicates, by the pink throat and by the sub¬ 
division of the mid-field 3-3 into a 4th pair of stripes, a tendency 
which becomes preponderant in the lizards which are found to 
the south of the home of the typical gularis * 
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It is important to note that Ban Juan lies close to, and between, 
Monterey and Montemorelos, from both of which places some of 
Cope’s C. gidaris gidaris are said to have been received; and that 
he mentions Monterey specimens as having the low number of 
pores. To judge from the specimens described below, it seems to 
me that this is the critical district in which the change from the 
typical gidaris into the slightly more southern var. meeki is taking 
place. This can be settled definitely only by examination of the 
specimens in the Smithsonian Institution. 

The following specimens I distinguish as C. gidaris , var. 
meeki :— 

Two specimens from Montemorelos , collected by Dr. Meek.— 
One 62, the other (male) 65 mm. in length, agree in coloration and 
pattern with the typical var. meeki , but the collar is distinctly 
weaker, the scales decreasing rapidly towards the sides. There is 
only a nest of moderately large scutes on the forearm ; the scutes 
being distinctly less developed than in the San Juan specimens. 
Humerus with 6 rows of scales, all rather large. Femoral rows 
5 to 6 irregular in one, 6 to 7 irregular in the other. $ with 
16/15, the smaller specimen with 19/20 pores. The frenocular is 
present in one, absent in the other. 

Six specimens from Garza Valdez , collected by Dr. Meek.— 
60-75 mm. in length ; two females with eggs measure 64 and 
68 mm. Consequently a decidedly small kind of lizard. 

Frenocnlars present in 3, absent in 3 specimens. 

Collar composed of large scales, except in one specimen in which 
the scales are rather small; rarely with a few scattered granules 
on the posterior edge. 

Humerus with only 5 or 6 row’s of scales, which, in conformity 
with their small number, are all rather large. 

One or tv r o of the last rows are continued upon the forearm’s 
posterior side. 

Forearm : front with 2|, rarely 3 rows of scutes. The posterior 
surface is covered with at least one row of very large scutes. 

Femur with 6 rows of scales, of which three extend down to 
the knee. 

Tibia with 3 row’s of scutes, with sometimes a small fourth on 
the fibular side. 

Pores : 4 specimens with 15/16, one with 17/18, one with 19/19. 

Coloration of under parts: Throat bluish white in young and 
in females ; in males with a pink tinge and faintly mottled with 
bluish pigment on the sides. Collar white, but mottled oil the 
sides in the males. Chest and abdomen in young and females 
white, suffused with bluish on the sides; this suffusion increases 
in males first on the chest and then spreads backwards, until in 
the old males all the under parts inclusive of the arms and thighs 
are uniform black. Under surface of tail and tibia uniformly 
yellowish white,—Upper surface with 3 pairs of white or bluish- 
white stripes. The fields are nearly black, with rather faint 
bluish or whitish spots in the first and second fields. The mid- 
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field 3-3 is bordered by black bands enclosing a grey centre, which 
is more or less clearly subdivided by a darker central line, so that 
in all 7 or 8 pale stripes can be counted. In the oldest male the 
first stripe is broken up into a. row of bluish spots owing to the 
black of the bordering fields joining across the stripe ; an arrange¬ 
ment which leads on the sides of the thorax to the formation of 
imperfect black, short cross-bars. In this respect this old male 
agrees with the old male from Lerdo, q. v. 

Two specimens from La Crurj, collected by Dr. Meek (63 and 
76 mm.). 

Frenoculars present in one, absent in the other specimen. 

Collar composed of large scales, in the younger with granules 
on the sides of the edge. 

Humerus with 6 rows, the fifth continuous across the elbow 
with the main long row of much enlarged scutes of the forearm. 

Femoral rows 5, all unusually large, three of which continued 
to the knee. 

Tibia with 3 rows of scutes, and in the larger specimen with a 
small fourth row. 

Pores 15/16 and 17/18. 

Colour of under parts : Collar and throat flesh-colour to pink, 
sides of collar slightly mottled. Chest, abdomen down to the last 
ventrals and anus blue-black; the same colour, but somewhat 
mottled on the thighs. Behind the thigh a white stripe. 

Upper parts : 3 pairs of bluish-white stripes and rather faint 
pale spots in the almost black fields. Mid-field 3-3 bordered by 
black bands enclosing a fourth pair of grey stripes, which are 
separated by a ventral streak, or row T of black specks, indicating 
in all 8 stripes. 

Three specimens from San Juctn , collected by Dr. Meek (57, 
58, and 59 mm,). 

Frenoculars present in all. 

Collar composed of larger scales. 

Humerus with 6 rows. 

Forearm with enlarged scutes, none of which reaches beyond the 
proximal half of the arm. 

Fernur with 5, 6, and 7 rows. 

Tibia with 3 rows and a small 4th on the fibular side. 

Pores 16 in all specimens. 

Throat pink, collar yellowish or mottled on the sides. Chest 
and abdomen black, gradually changing to flesh-colour towards 
the groins, which is also the colour of the preanal region of the 
whole under surface of the hind-limbs, tail, humerus, and fore¬ 
arm. 

Upper parts very dark, the fields I., II., and III. being nearly 
black, with only one row of faint pale spots in the first two fields. 
On the hack are 8 pale bluish stripes, the third and fourth pairs 
being dull grey and the latter pair divided by a black central line. 

There is no doubt that the 13 specimens from Montemorelos, 
Garza Yaldez, La Cruz, and San Juan are closely allied to each 
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other, and differ in the average from the typical, Northern, 
0, gularis gvdaris by their larger forearm-.scutes, small number of 
rows of scales on the humerus and femur, the small number of 
pores, the pink throat and decidedly strong and uniform black 
pigmentation of the chest and abdomen, and lastly the tendency 
to develop a 4th pair of pale stripes in the mid-field besides the 
usual 3 pairs. I therefore distinguish this small race as 0 . gularis , 
var. meeki. In favour of its claim to distinction is the fact that 
this combination of characters does not occur elsewhere but in 
North-eastern Mexico. 

Cnemtdopdorus semifasciatus Cope. 

Based by Cope upon three specimens, one from San Diego, 
Texas, and two from near Patos in the State of Coaliuila, west of 
Monterey. 

Cope gives the following definition: No light stripes; oliva¬ 
ceous with three rows of black spots on each side on anterior 
fourth of body ; femorals 8 (but 6 in the text and in the figure !); 
limbs unspotted; medium size. 

To judge from his description and the figure in the text, the 
collar is but feebly developed, although the scales are larger than 
in the tessellatus-gvoxxg. Humeral scales in 6 rows. Postante- 
braehials with enlarged polygones in 3 or 4 rows, all distinctly 
small in the figure. Femoral pores 20. Length 100 mm. 

The colour of all the under parts is uniform olivaceous, without 
an}* spots. The upper parts are uniform olivaceous with the 
following black marks: three rows of black spots on each side; 
the superior small, subcpiadrate; the second larger and trans¬ 
verse, the inferior forming short cross-bars. The lower row is 
the longest; the upper is the shortest, extending only to the 
middle of the trunk. 

These two specimens from Coahuila are interesting as showing 
that a race of Lizards belong to the gidaris-g roup has reached the 
light-coloured monochrome stage with black marks or spots, 
which, being the remainder of the originally dark fields, are 
themselves reduced from behind forwards. This race therefore 
forms an analogon to the var. rubida of the tessellatus-gvowp 
(text-fig, 70). 

If; as Cope himself suggested, the solitary specimen from San 
Diego, Texas, described by him as €. gularis sericens , is the female 
of semifasciatus , we can follow the coloration of the latter a 
stage further bade. The specimen measures only 81 mm. Throat, 
limbs, and tail “ yellow, 5 ’ with a bluish patch across the throat; 
chest and belly bluish olivaceous. Ground-colour above anteriorly 
black, posteriorly olive. With 7 paler stripes which fade away 
towards the rump. The fields are black, with olive spots 
anteriorly, which enlarge further back, breaking up the fields. 
Pores 21. 

It may be accidental, but in all these three specimens the 
4th supra oculars are broken up each into two smaller scutes: 
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C. semifasciatus with, 0. serice ns without frenocular. The dis¬ 
tinctly feeble collar, only polygons on the forearm, and the high 
number of pores, combined with the peculiar dorsal pattern, 
justify us to treat these specimens as a distinct subspecies, 
especially since they differ so remarkably from the other kinds of 
Cmmidophorus of closely neighbouring districts, e. g., 0. melano- 
stkeius of Parras, G. g alar is gidaris and vac. rneeJci of Monterey, <fcc. 

Cnemidophorus septemyittatus Cope. 

Based upon one female specimen from Eldorado County, 
California. Length 110 mm., which, for a female, indicates a 
very large kind of Cnemidophorus . 

Supraoculars 4. Collar composed of large scales. Humerals in 
6 rows. Posterior side of forearm, according to figure, with 5 
mostly very large scutes in a row, surrounded by granules. 
Femorals in 7 rows. Pores 16/18. 

Coloration .—Under parts all yellowish, with a few black specks 
on the sides of the throat. Upper parts light olivaceous brown, 
with 7 longitudinal broad black stripes, three on each side and 
one in the middle, &c. Fid m Cope’s long description I gather 
the following, if translated into the language employed in the 
present paper:—There are 6 pale stripes, separated by black 
fields and a black mid-field. Towards the lower back and upon 
the rump the stripes 2 and 3 are broken into spots by the gradual 
encroaching of the black pigment from the neighbouring fields, 
which themselves have but few and small field-spots, restricted to 
the anterior half of the body. 

To judge from this solitary specimen, it seems to belong rather 
to the C. communis of the gidaris-group. 

Cnemidophorus scALAius Cope. (Text-figs. 68 & 76.) 

19 specimens from Chihuahua, near the City. Field Museum 
of Natural History. 

Length 50-95 mm.; 95 mm. only one male, while three or four 
other males come near 90 mm. This is consequently a small and 
slender species, inhabiting the arid plains with their sparse 
vegetation of Mesquite and Fouquieria shrubs, Yuccas and 
Opuntias. Hitherto recorded only from Chihuahua. 

Supraoculars 4, mostly with only one row of elongated grannies 
behind. 

Collar sharply marked and composed of moderate scales. In 
only one specimen is the posterior margin of the fold formed 
by a complete row of granules, while in one other the granules 
are restricted to the lateral third of the collar. 

Humerus .—3 or 4 large rows of scales cover the front, then 
follow 2 or 3 shorter and somewhat smaller rows; about 6 in 
all, or only 5, in which case the first or first and second rows are 
extra large. But 8 rows cannot possibly be counted in these 
specimens, as stated by Cope for liis scalar is from Chihuahua, 
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Forearm, anterior surface , with mostly 3 complete rows of 
scutes, of which the outermost row increases in width of the 



scales towards the wrist, while the innermost row is composed of 
much smaller scales. 


Cnemvlojthorus seal arts from Chihuahua ; Field Museum of Xatuml History. 


1906.] 
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Forearm , posterior surface , always covered witli much-enlarged 
scutes, the largest in the middle, reaching towards the wist; on 
the elbow continuous with the 6th or 5th, rarely with the 4th 
row of humeral scales. 

Femur : Mostly with 5 very regular rows, rarely with 6, which 
are then rather irregularly disposed ; the three largest rows reach 
the knee as in 0. deppei. One specimen, 60 mm., lias 7 unmis¬ 
takable rows; another of 50 mm. has 7 incomplete right and 
6 regular rows on the left thigh. 

Tibia covered with 2 very large rows, with a third smaller row 
on the fibular side, i. e. the side turned towards the tail. 

Preanal isthmus short, with only one or two transverse rows 
of small scales between the ventrals and the preanal plates. 
The detail is very variable. 

Femoral pores'. From 15/17 once, to 21/21 once. Usually 
with 17, 18, or 19 rows; 20 did not occur. The solitary occur¬ 
rence of 21/21 refers to a specimen 60 mm. in length; the only 
one possessing 7 femoral rows of scales, and further distinguished 
by the almost complete absence of pale spots in the black dorsal 
fields. 

Coloration and pattern .— Under parts of young white and 
mother-of-pearl; immature specimens have the chest and abdomen 
suffused with pale bluish, and dark pigment appears in the basal 
portion of the scales. In the adult, throat, collar, thighs, and 
tail are yellowish white; chest and flanks, less so the belly, are 
mottled blue-black, the edges of the scales remaining whitish. 

Upper surf ace (figs. 68 & 76). The young start with 6 sharp 
white stripes, with single or double rows of pale spots in the 
fields, and also with a row of white spots in the middle line. 
In specimens of about 70 mm, the stripes have become dull to 
pale grey, with small white clots in the dulled stripes. Field-spots 
brown, yellow, or brown-yellow, and more numerous, and their 
double rows in each field become confluent. Ultimately the stripes 
are lost, remaining traceable longest on the neck; the whole back 
is covered with numerous cross-bars or vermiculations of deep 
black and vivid yellow, or orange, with many white spots on the 
thighs, legs, and rump. In some beautiful specimens the tiger- 
bar pattern is complete, there being about 30 black cross-bars 
from nape to tail; whilst the hack approaches the cross-bar stage, 
the white stripe on the hinder surface of the thigh is dissolved 
into irregular white spots. 

C. scaiaris is known only from near Chihuahua town, and 
plateau to the south of it, except two specimens “from Arizona” 
according to Cope. 

According to the evolution of the pattern from youth to adult 
age (for instance, the very pronounced white spots in the stripes), 
this lizard is closely allied to G. communis. 

Cnemldophorus communis Cope. 

Diagnosis ,—4 supraoculars. Collar strong, composed of at least 
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one complete row of large scales which form the edge ; upon this 
follow, towards the throat, several shorter rows of scales which 
decrease in size. Posterior surface of forearm with at least some 
large scutes. Frenocular variable. The young start with from 
6 to 8 whitish stripes , /chick become dull , whilst white spots develop 
within most of these stripes. Fields at first dark, later on light 
spots develop in them, mostly rounded and well-defined. Ultimate 
result : many spots on very dark ground in about 10 longi¬ 
tudinal rows, and numerous small whitish spots on the rump, 
root of tail, and on the thighs. Throat and collar light-coloured, 
often pink. Chest and abdomen are early suffused with blue; 
with advancing age chequered blue and black, with whitish edges 
to the scales. 

Cope was quite justified in separating Mexican Cnemidophori 
of larger size, with essential polar is structure (4 supra,oculars, 
strong collar, and large forearm scutes), and in which the stripes 
break up into rows of spots, as C. gularis communis ; but he did 
not know, or he ignored, 0. bocourti , and he had only a very 
insufficient Mexican material. 

The diagnosis or description given above suits the majority of 
those Cnemidophori which are known from the western half of 
the Mexican plateau and its western and south-western slopes, 
from the north-west of Chihuahua to Colima and Manzanillo; 
and across the plateau from, roughly speaking, Guadalajara to 
Guanajuato and Puebla. But in this wide stretch of varied 
country they exhibit considerable changes,—changes which at 
first crop up as unimportant, individual variations, but which in 
neighbouring districts have become the rule; and to these are 
added changes of other characters, until their combination com¬ 
pletely upsets the original diagnosis. 

Thus, for instance, in Michoacan the stripes are more persistent 
and the scutes of the forearm are more polygonal, smaller, even 
reduced to granules. In Colima, the pores and the rows of 
scales on the humerus and femur are distinctly more numerous. 
At Manzanillo, these changes are combined with smaller collar- 
scales ; while on the Isthmus of Tehuantepec and in Oaxaca, at 
Cuicatlan, an entirely granular forearm is added; so that nothing 
is left which could justify us to enumerate these specimens as a 
subspecies or a race of C. gularis, whilst they could well figure as 
a race of C . communis . At the same time, they approach the less 
typical specimens of C. mmuiabilis and C. guttatus to such an 
extent, that it is not always easy to keep them asunder. 

Further, in the basin of the Balsas River C . communis is 
represented by a form which is structurally an intensified 
C. gularis , and removed as far as possible from the southern 
variations, but the spotty character is gone, and the tendency to 
destroy the stripes by cross-bars begins to assert itself, until 
further east, in Oaxaca, the old specimens are tiger-barred with 
a variable, partly granular collar and with smaller and fewer 
scutes on the forearm. These are C. mexiemms , "which may well 
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be called C. gularis mexicanus, in opposition to 0. gnlaris com¬ 
munis, but not possibly could it be named a race of communis. 

Lastly, on Cozumel Island, ofT Yucatan, G. comm unis reappears, 
so that we may infer its occurrence in Yucatan. 

Onemidophokus communis Occident alls. (Text-figs. 69, 77 A-F. 
78 B, 79 A.) 

Diagnosis. —4 supraoculars. Strong collar. Posterior side of 
forearm with scutes or enlarged polygones. Stripes broken up, in 
the adult, into rows of round spots; fields with similar rows of 
spots. Humeral rows of scales 5-7. Femoral rows 0-7, mostly 0. 
Pores 16-21. Length rarely exceeding 100 mm. 

Range the same as that of the Sierra Madre occidental, from 
NAY. Chihuahua to Jalisco. 

Specimens from Ixtlan differ considerably in their colour- 
pattern, approaching thereby G. mexicanus of Oaxaca—a very 
significant case of convergence. 

On the Central plateau 0. communis seems to remain somewhat 
smaller, with less emphasised characters in coloration; but it 
reappears intensified at Puebla. Such an extension across the 
country, from Jalisco, across Guadalajara towards and beyond 
Guanajuato and Queretaro, conforms well with the physical 
features of the country; and in my paper on ^ The Distribution 
of Mexican Amphibians and Reptiles,’ 7 Proc. Zool. Soc. 1905 
(vol. ii. p. 191), I have been able to show the existence of such an 
exchange. Whether these Gnemidopliori ascended through this 
Jalisco gap, or descended thither from the plateau and from the 
bases of the? Western Sierra Madre, is another question. 

Lake Santa Maria (text-fig. 78 B) in N.W. Chihuahua .—The 
single specimen is remarkable for having only 3 supraoculars on 
the left side, whilst the 4th right is very small. The collar 
consists of only one row of scales, which are rather small, and 
nearly all of the same size. The posterior surface of the forearm 
shows three rows of large polygones, none of which can be called 
large scutes. The other structural features likewise afford no 
decided clue to the affinity of this specimen. Throat and collar 
are white, with a bluish tinge across the mid-throat and across 
the collar excepting the row of larger scales. Chest and abdomen 
white, with bluish bases to some of the scales. Tail, hind and 
fore limbs, and anal region are white beneath. The upper 
surface is uniformly slaty grey, rather dark, with many small 
whitish specks, especially on the lower back, rump, thighs, and 
root of tail. Of the original stripes, only faint traces of stripes 1 
and 2 are still visible. 

The dusky band across the collar and the small whitish and 
bluish dorsal spots undoubtedly point to the relationship of this 
specimen with those of Tuxpan (text-fig. 79 A). 

Durango , from the foot of the Iron Mountain, on rather barren 
ground (text-fig. 77 G).—Supraoculars 4. Collar composed of 
large scales, mostly with an imperfect, once with a complete row 
Peoc. Zool. Soc,—1906, Vol. I. No. XXIII. 23 
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of granules at tlie hinder edge. Posterior side of forearm with 
large scutes in at least one row.—Consequently these specimens 
combine the intensified features of the 0. gnlaris group. 

The immature have 6 clear whitish stripes, and faint brownish 
spots in the very dark, almost black first and second fields. The 
centre-field 3-3 is also black, with a short white centre streak on the 
nape and neck, and this streak is in one specimen continued upon 
the hack by a double row of pale spots ; in another it is continued 
as a dull unpaired stripe. These variations demonstrate the 
possibility of 7 to 8 stripes in all.—In the 88 mm. specimen 
all the stripes are reduced to faint lines on the neck. The rest 
of the hack shows a uniformly black ground with numerous 
whitish spots in about 10 rows ; the thighs are similarly spotted. 

In the oldest specimen (97 mm.) the ground-colour is very dark, 
blackish, with numerous, very conspicuous white and bluish round 
spots in 10 or 11 rows. The three pairs of stripes are faintly 
visible on the neck, where the spots are far less pronounced. 
Throat and collar are pink. Pest of under parts, including the 
arms, blue-black, mottled with particoloured scales. Tail bluish 
beneath. 

This 97 mm. specimen much resembles a 90 mm. specimen from 
Lerdo , near Torreon ; this town would, with our present state 
of knowledge, represent the North-eastern limit of the typical 
0. communis. 

The collar of the Lerdo specimens is composed of large scales, 
without granules. Throat of the adult red-pink ; sides of collar 
grey. Pest of under parts, including thighs, blue-black with 
whitish scale-edges. Tail bluish.—Above: the smaller specimen 
with 6 complete stripes and a pale centre-line. Double rows of 
grey-brownish spots in the dark fields. In the larger specimen 
the stripes have disappeared completely; ground-colour black, 
with numerous bluish-white spots, arranged in rows, from neck 
to tail. Sides of trunk with black and light bars, some of which 
reach far upon the back. 

Ixtlcm .—The specimens were collected by Dr. Buller near the 
River Santiago, near the confines of the State of Jalisco and the 
Territory of Tepic, at altitudes from 1500 to 3500 feet. This 
district is sandy, rather tropical, and produces much vegetation. It 
is remarkable that none of these specimens belongs to the essen¬ 
tially spotted-colour variety, but ends in the partly cross-barred type. 

The evolution of the dorsal pattern proceeds as follows :—They 
start with 6 to 8 pale stripes and black-brown fields. Pale, light- 
brown spots in one or two rows appear in all the fields, proceeding 
from behind forwards. Against the inside of the third pair of 
stripes appears a double series of blackish spots. Stripes 2 and 3 
become dull, and within each of these stripes appear, or remain, 
wliite spots. The field-spots become pale, buff or whitish, and 
then they become transversely confluent within each field. Ulti¬ 
mately alternate black and whitish cross-bars are produced, which, 
reaching from the flank through stripe 1, through field I., through 
stripe 2, cause a cross-barred appearance. This procedure much 
resembles that of the typical C . mexicanus. 


23 * 
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In opposition to the essentially spotted variety of (■. cot tint mils, 
the Ixtlan specimens retain a fair amount of their stripes. For 
instance, in the largest specimen the fourth pair is still retained ; 
hut the first and second stripes are mostly dissolved into white 
spots, in the way characteristic of O. convmmw. 

The throat is white, sometimes pink, or even with a strong* 
brick-reddish tinge ; collar whitish ; body in the adult chequered, 
especially on the flanks. The thigh-stripe breaks up early. Tail 
beneath either reddish or bluish. 

Sierra cle Xa.yarete .— Dr. Bailor collected the five specimens in 
Ranchos, in the walls of corrals, on the eastern side of the Sierra, 
at an altitude of about 4000 feet, apparently in open, treeless 
surroundings. These are the specimens referred to in my paper 
(Proe. Hoy. Soe. 1903, p. 118) under O, bocourti , and as aberrantly 
coloured; but they belong* undoubtedly to the U. comsainnis. 
Supraoeulars 4; collar composed of large scales; forearm with 
typical scutes. 

There is much individual variation in these few, probably all 
adult, specimens: — 

85 nun. Stripes 1 and 2 broad and conspicuous, white ; 
stripe 3 narrow and complete; 4th pair narrow, somewhat 
zigzag*, enclosing a black centre-field. The fields are black- 
brown, with very faint red-brown spots. There is an extra, 
white line below stripe 1, extending from the ear towards 
the thigh! Throat and collar pale, yellowish, with dusky 
mottling! Chest and belly still yellow. Tail bluish beneath. 

93 mm. Stripe 1 is nearly gone; stripes 2 and 3 are being 
dissolved into whitish spots; the 4th pair is still complete. 
Fields with large round yellow-brown spots in double rows. 
Throat and collar yellow, much mottled with black ! Chest, 
belly, premia! region, and thighs yellow, chequered with black. 

97 mm. Stripe 1 is lost, stripe 2 much broken up; stripes 3 
and 4 still present. Large pale brown spots in the fields. 
Throat and collar mottled black and yellow! Rest of under 
parts with much black and blue pigment, choquered with 
yellow. Tail bluish black, 

98 mm. Stripes 1 and 2 are quite gone ; only narrow traces 
of the others. With about 10 rows of large round yellow 
spots on a uniformly black ground. Under parts like the 
97 mm. specimen, 

98 min. The 6 stripes are still well preserved, but getting 
dissolved into white spots. Two rows of pale spots in the 
blackish first and second fields. The broad, unieokmred 
mid-field is bordered by black dots. General ground-colour 
olive-grey. Throat and collar yellowish white. Chest and 
belly much pigmented with black and blue. Tail red.—This 
male specimen was caught at a different rancho, and it is 
distinguishable from the previous four specimens by the 
presence of a frenocular, a very unimportant character. 

Presidio , south-east of Mazatlan in Sinaloa.—Presumably the 
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6 specimens collected by Forrer are related to the Topic and 
Jalisco Cnemklop] lotus. They possess 6 white or whitish stripes, 
with faint field-spots which increase in number with age. There 
is no trace of a fourth pair of stripes, and no breaking-up of the 
stripes into spots is indicated, not even in the largest specimens. 
The throat is sometimes speckled witli dark pigment; chest and 
abdomen are chequered blue-black and white. The tail is reddish 
beneath. 

Zapotlan in Jalisco, between Guadalajara and Colima. (Text- 
tig. 77 A.)-—Throat across the middle with a dull bluish tinge; 
lower throat whitish, and mottled with grey. Collar bluish, 
except the large row of scales which is white. Upper chest blue 
with white edges to the scales. Best of body black, chequered 
witli white. Tail beneath very dark, all the whitish scales having 
much blue-black pigment. Under surface of arms blue-black with 
whitish patches.—Upper parts :—First specimen : C complete 
dull stripes ; mid-field dark grey, bordered on each side by a row 
of black spots. Fields I. and 11. black, with irregular rows of 
large, round, grey spots. None of the stripes is dissolved into 
spots, but winter spots are visible in the second stripe. 

The second specimen is beautiful. There are no traces of 
stripes left. Neck and shoulders are dusky. The whole back 
shows about 10 rows of large round yellowish-white spots upon a 
dark ground. Smaller yellow spots on the rump, thighs, legs, 
and upon the first two inches of the tail. On the sides of the 
chest the black colour forms cross-bars because the rows of large 
pale spots below the first stripe are transversely confluent. This 
specimen conforms exactly with Cope’s typical 0. communis , 
whilst the first, also a male, scarcely shows the characteristic 
development of spots within the stripes. Unfortunately I did 
not catch a single specimen at or near Zapotlan, but I saw several 
in the striped and in the spotted condition. 

Taxpan (text-fig. 79 A), south of Zapotlan.—Fourth supraocular 
very small. Throat tinged with bluish across the middle ; collar 
bluish white. Best of under parts, including arms and thighs, 
dark blue with some white specks on the Hanks. Tail blue all 
round. The ground-colour of the upper parts olive-brown, with 
(> dull stripes, each of "which is broken up into whitish beads. 
The first and second fields with conspicuous black cross-patches. 
Mid-field olive-brown, with a few small black specks along the 
inside of the third pair of stripes. Numerous small, whitish 
spots on rump, thighs, and tail, and a few such spots in the second 
field. 

This specimen, having lost most of the small white spots on 
the back, in conformity with the prevalence of olive-brown 
ground-colour, is in the incipient tiger-stage, connecting in this 
respect the Colima specimen [C. communis copei) with the 88 mm, 
specimen’ from Patzcuaro (text-fig, 77 B), 

Puebla , Nine specimens collected by Dr. Meek near the town 
of Puebla on the railway embankments.—Throat and collar white 
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or pink. Chest and belly white, and chequered with blue owing 
to the dark bases of the scales. Tail beneath yellowish white. 



of wllich tlle third pair is dull and 
narrow v Pale famt field-spots appear late. Then whitish spots 
appear m the evanescent stripes and produce a spotted stage with 


CnemidopJiarus communis occidentalism Field Mus. Hat. Hist. 

from Zapotlau. | G = from Durango, the most conspicuously spotted specimen 

from Patzcuaro. j D, E, F = from Puebla. 




m MEXICAN LIZARDS. 


345 


1906.] 

many, a,bout 10 or more, rows of whitish-blue spots, especially 
numerous on the lower back, rump, and thighs, upon a very dark 
ground. In large and old specimens the ground-colour becomes 
olive-grey, with bold transverse black tiger-bars across the 
middle of the trunk ; the white stripes and spots having changed 
completely into grey. The black pigment encroaches upon the 
breaking-up stripes, and the neck of some old specimens tends to 
become monochrome. 

There is no doubt that this clan of rather large-sized Lizards 
conforms more with O. y. communis than with C. c. balsas. It 
is all the more interesting that these Puebla lizards come to 
resemble the more or less tiger-barred specimens of G. c. balsas 
(which are probably their neighbours) if they pass beyond the 
white-spotted stage. 

Ratzcuaro (text-fig. 77 B), south-west of Morelia, in Michoacan, 
—The smallest specimen with 6 complete stripes and a broad 
mottled mid-field. In the gravid female and in the adult male 
the stripes are broken into streaks or numerous spots, bluish- 
white and similar spots have appeared in the fields. Chest and 
belly suffused with blue owing to the underlying, dark pigment. 

Acambaro, north-east of Morelia. Only one immature speci¬ 
men, collected by Dr. Meek.—Still with 6 very sharp, white 
stripes; pale spots just appearing in the outer and in the second 
fields. 

Gelaya , north of Acambaro, west of Queretaro: 4 specimens 
collected by Dr. Meek; largest about 75 mm.—With 6 whitish 
stripes; the younger specimens still without field-spots, but new 
whitish spots appear in the older, still immature specimens; 
chest and belly blue, with white- edged scales. Throat and collar 
•white. 

San Juan del Rio. 3 specimens, Dr. Meek; 70-76 mm. 

Guanajuato. 6 specimens in the British Museum, collected by 
Dr. Duges, three of which only 48 to 50 mm.—These very young 
forms have 6 very sharp white stripes and very dark spotless fields. 
Faint- pale brown spots in one row appear in the first and second 
dark brown fields of the 62 nun. specimen. In The two 86-87 
mm. specimens the field-spots are white, very sharp and more 
numerous; and in one of these specimens numerous small white 
specks have appeared within some of the three pairs of stripes, 
which themselves have become dull. 

Unfortunately most of the specimens from Acambaro to 
Guanajuato are young, or immature, whilst few, if any, are adult. 
However, the fact of a gravid female from Patzcuaro seems to 
indicate that all these lizards belong to a rather small race. The 
breaking-up of the stripes into whitish spots, characteristic of 
G. communis, is clearly shown at Patzcuaro and at least in one 
specimen from Guanajuato. It is impossible, with the present 
material, to say whether the lizards of Acambaro, Gelaya, and 
San Juan del Rio represent. the transition from G. communis to 
G, mexicanus var. balsas , or whether they are potentially G, com- 
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munis and lead on to the Puebla, clan, in winch the characters of 
(J. communis are again intensified. 

There is still a gap between San Juan del ilio and Puebla, 
a distance of 150 miles, whence no Cnemidophori have been 
recorded. 1 myself have never seen a single specimen in the 
Valley of Mexico, an absence due no doubt to the high eleva¬ 
tion, the limit for this genus being apparently near 7100 feet. 
Dr. Meek found them in abundance near Puebla, 7100 feet, 
but the Capital, itself in the depression of the so-called valley, lies 
some 300 feet higher. San J nan’s elevation is 6000 feet, and 
any way thence to Puebla would imply an ascent of more than 
HUGO feet, an elevation which may well be prohibitive to any 
species of Caemidophorus . At Ameeameca, which lies at this 
altitude, I looked for them in vain. It is therefore more likely 
that the Puebla clan have arrived there by some roundabout 
way at present unknown. But it is certain that there is no 
communication between them and those of Yautepee and Cuantla 
in Morelos, although the distance would be less than 40 miles. 

Consequently it seems rather likely that the spotted clan at 
Puebla, with its isolation from the other O. communis, represents 
a ease of convergent evolution. O, c. balsas itself is a case of 
isolation; they are restricted to the basin of the Balsas, bounded 
on the north by the impassable harrier of high mountains, the 
southern fringe of the Central plateau, and on the south by the 
Sierra Mad re del Sur, the low pass of which, at Los Oajones, 
these lizards just manage to cross, hut they do not descend 
beyond, into the Coastal region. What happens to these Cuemi- 
dophori in Western Michoacan, whether they change or not, 
into the western form, remains for the present unknown. The 
same applies to the zoologically undiscovered wide districts of 
the upper basin of the Balsas. 

OxEMiDGvnonus communis copei, (Text-figs. 78 A, C, E.) 

Differing from O. communis occidentalis by the increased number 
of humeral and femoral rows, greater number of pores, and larger 
size of the body. 

Although these are differences of degree only, they are signi¬ 
ficant because they lead to and are combined with further modi¬ 
fications which change such lizards in Oaxaca and on the Isthmus 
into a form to which the name of communis is no longer 
applicable. 

Of the specimens described in the accompanying table (p. 348), 
only those from Colima, Manzanillo, Ban Domingo de Guzman, 
and apparently those from the island of Cozumel, conform with 
(7, communis copei . Possibly those mentioned by Cope from 
Guatemala may exhibit the same characters, especially the 
forearm scutes. ,, ;l .. 

Cope's types, about 40 specimens, were sent to Washington by 
Xantus, who had collected them in the State of^&ipaa, "Western 
Mexico. In the original description, Trans. Am. 1ML Soc. 1877, 
P* it is stated that C . communis has a frenocular, large post- 
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antebrachial .scutes, 8 to 9 rows of femora] scales; and from 
p. 606 of liis posthumous work, 1900, the number of pores is to 


be inferred as 19-23. In the paper of 1877 be says : <{ Olive, 
with 6 light bands with light spots in the intervals, the former 




communis copet . 
























































350 


Dll. II. GADOW ON EVOLUTION 


[Mar. 20, 


breaking up into spots in the adult male.” Further, there are 
two varieties of this lizard :—“ I. With rows of light spots in the 
female; in the male the stripes break up into round spots ; 
known from Colima and from Cohan in Guatemala.” [These 1 
distinguish as C. communis copei. —H. G.J “11. No spots, and 
the bands are unbroken, resembling the young of var. 1.” 
Such are said to be known from Guadalajara., Cordova, Guate¬ 
mala, San Antonio. Which of the various places called Cordova 
and San Antonio are meant, is left to our imagination. There 
is a San Antonio in Western Yucatan; but Cope became very 
vague about his 0 . communis , as shown by the fact that in Proc. 
Am. Phil. Soe. 1885, p. 379, he returned this kind as from 
Mafamoros, and from S. Antonio in Texas ! Concerning this 
second variety, its definition is too vague ; the indifferent cha¬ 
racters apply to the young of almost any C. gulctris in the widest 
sense; but Cope at that time thought that the possession of a. 
frenoeular plate was a distinctive character of his C. communis. 
He partly amended this in his paper in Proc. Am. Phil. Hoc. 
xxiii. 1885, p. 283, where he managed to describe the various 
evolutionary stages and individual variations of the true C. tjularis 
as 4 subspecies, and those of his future C. scalar is as 2 subspecies. 
This, again, lie lias partly amended in his posthumous work. The 
synonymy has consequently become rather intricate. 

In Trans. Am. Phil. Soe. xvix. 1893. p, 4/, it is stated that 
C, commitnis 7 from Colima, 4 * reaches a larger size than any others 
of the O. gidaris , and its peculiar coloration of small (or sometimes 
large) yellow spots on a dark olive ground gives it a very distinct 
appearance.” 

Lastly, in Cope’s key of his subspecies of C. gnlciris , p. 601 in his 
posthumous work, 0. <j. communis, from “South-western Mexico,” 
is diagnosed as follows:—“ Stripes broken up into rows of spots; 
interspaces with yellow spots ; hind legs wit!i or without yellow 
spots ; no posterior femoral stripe; a frenorbital; 5 or 6 ‘infra¬ 
labials ; large.” 

1 have examined the following few specimens, which 1 refer to 
as C. communis co-pel, since they seem to conform most completely 
with Cope’s types. 

One specimen from Colima (text-fig. 78 E).—Throat white; 
scales of the large collar with bluish bases. Part of under parts 
blue, with white edges to the scales. Tail blue all round. Ground¬ 
colour above blue-grey, without any black bars or black spots. 
There are remnants of six faint stripes, each broken up into a row 
of white spots, and there is one row of whitish spots in each field. 
Total number of rows of spots about 12. Thighs above and 
behind, and root of tail, with smaller spots. 

One specimen from San Domingo , Isthmus.— With many small, 
rather irregular yellow spots on the root of the tail, thighs, rump’ 
and lower back. Further forwards these pale spots disappear 
and faint dark spots appear in the dark brown fields, together 
with traces of the vanishing stripes 1 and 2. The region of the 
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original mid-field is pale greenish, without any spots.—This speci¬ 
men has obviously entered the monochrome stage on the anterior 
half of the body; a feature not uncommon in exceptionally large 
specimens of various kinds of Gnemidophorus. 

Two specimens f rom Manzan illo , the harbour of Colima.—Both 
are remarkable for the smaller scales which compose the principal 
row of the collar, the edge of which is formed by several complete 
rows of small granules. One specimen has 4/4 supraoculars, 
followed by several rows of small granules behind; in the other 
the 4th left supraocular is tiny, whilst on the right side the 4th 
or posterior is split into two. This is interesting because it 
represents a condition leading to the 3/3 supraoculars which are 
normal in 0. immutabilis and deppei, in either of which, however, 
about 10 per cent, show a fourth supraocular as abnormal. 

In the larger Manzanillo specimen (text fig. 78 0) the sides of 
the whitish collar are lead-coloured; on the hack are 7 bluish- 
white stripes, each broken up into a row of paler spots connected 
by duller portions. Besides a series of larger irregular spots 
below stripe 1, there are no whitish spots in any of the fields 
except a, few spots in field I. The ground-colour of the back and 
of the thighs and upper surface is uniform dark blue-grey. 

The smaller specimen (text-fig. 78 A) has 6 clear bluish-white 
stripes running from head to rump, and a short central stripe 
from head to mid-back partly dissolved into whitish mot flings. 
The fields are all uniform blackish without any trace of spots. 

These two Manzanillo specimens are consequently very much 
like 0 . immutahilis, from which they differ only by the possession 
of polygones or scutes on the posterior side of the forearm. 

One might be inclined to assume that in this coastal district 
of Colima the transition from CL immutabilis into 0. communis 
copei takes place ; just as much as in certain parts of Oaxaca 
there are large Cuemidophori which might he interpreted either 
as the most aberrant clans of 0 . communis trending towards 
0. boconrti and C. mexicanus, or as aberrant CL immutabilis and 
gnttatus , which assume diameters typical of CL communis. Such 
are the (L communis var. australis. 

But to return to these Manzanillo specimens. Although the 
whole stretch of lowland from Manzanillo to Acapulco, a distance 
of 350 miles, is zoologically unknown, the fact remains for the 
present that the nearest bona fide specimens of CL immutabilis 
were found more than that distance away from Manzanillo, 
namely by myself still further east of Acapulco. I do not doubt 
that they extend much further west along the coast, but I also 
know that the lower Balsas flows through a broad belt of dense 
forest of a size and type sufficient to exclude these lizards. 

Cope’s statement that his CL communis occurs also at Cohan in 
Guatemala is as worthless as that of Bocourt that he had 
CL mexicanus from Bahama in Guatemala. It is quite possible, 
but until these specimens are critically examined comment is use¬ 
less. We know that quite a number of Reptiles and Amphibians 
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which, are typically at home in Mexico extend far into Central 
America, occasionally cropping up very locally—a sporadic dis¬ 
tribution most likely due to our want of data. 

Tico specimens (Brit. Musi) from the Island of Cozumel , east coast 
of Yucatan, have to be referred to C. communis copei until more 
Cnemidophori * from the huge peninsula of Yucatan have been 
collected. 

There are 4 supraoculars. The collar-scales form complete rows, 
but are distinctly small, as in the Cuicatlan specimens, with which 
those of Cozumel agree also in the number of femoral rows and 
pores. The large polygones on the forearm agree with those of 
Ban Domingo and Colima. There are 7 pale stripes on the back, 
all narrow and still complete, but each stripe contains small white 
specks, and similar small specks are numerous in the fields, on the 
rump and on the thighs. 

It is noteworthy that several of the upper labials are denti¬ 
culated, exactly as in the C. deppei specimens from the same 
island 1 

Cnemidophorus oommunis australis. (Text-figs. 62 C, 3d ; 
64 C,D; 65 F; 79B,C.) 

Diagnosis : like C. copei , but with entirely granular forearm. 

Seven specimens collected by Dr. Meek at Lagunas , a station a 
little further east than Ban Domingo, still on the western slope 
of the Isthmus.—They agree with the typical C. c. copei in the 
large number of femoral pores, of femoral and humeral rows, 
composition of the large-scaled collar, the large average size of 
the adults, and by the colour-pattern; but they differ without 
exception by the complete absence of any scutes or enlarged 
polygones on the posterior side of the forearm. It is to be 
remembered that this character is not very reliable in Southern 
Mexico; see certain specimens of 0. mexicanus from Cuautla, 
Sojutla, and Oaxaca, and of C. communis occidentals from Puebla. 
In some of the 7 specimens the 4th supraocular is very small. 

The evolution of the colour-pattern seems to proceed as follows;— 

In the youngest specimens the first and second pairs of stripes 
are still white and complete, quite conspicuous; the third stripe is 
becoming faint and breaks up into white spots on the lower back 
and rump, Fields I. and II. are still black, without any spots. 
Thighs above still without specks; behind reddish, with spots or 
traces of a pale stripe. 

In specimen 98 mm., stripes 3 and 2 are fading or becoming 
grey from the neck backwards, neck and shoulders becoming grey. 
Small whitish spots appear in one or two rows in fields I. and II, 

* C. an crust iceps Cope, Proc. Am. Phil. Sac. xvii. 1877, p. 95. The four specimens 
seem to be the only Cnemidophori known from “ Yucatan.” 

According to Cope they are like his O. communis, but distinguished by the very 
narrow parietal and interparietal plates. Four supraoculars. Edge of collar 
composed of large scales. Frenocular present. 

Ground-colour black, and fields much wider and not broken up. The stripes send 
off lateral processes which give the dark ground-colour a very broken character. 
Fields green. Adult male of the size of C. communis and C.guttatus. 
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on the lower hack and rump, others in stripe 3, in the mid-field 
and upon the thighs. Ground-colour brown, with dark bars in 
fields I. and II. 

Specimen 99 mm. About 12 rows of small whitish spots on 
the lower back and rump &c. Neck and anterior half of trunk 
dusky, marbled with dark cross-bars. 

Specimens of 100-105 mm. Back dusky, on neck and shoulders 
with large dark spots or with dark cross-bars. All the stripes are 
dissolved into small white or yellow spots oil the lower back, 
rump, and root of the tail; ground-colour warm reddish-brown. 

Text-fig. 79. 



Ctiemitlaphorus communis occidental is unci C. c. australis. 

A=C, communis occidental is , from Tuxpan; Field Mus. Nat. Hist. 

B=C> communis australis, 138 & HO nun., from Cuicatlan; Field Mus. Nat. Hist. 

Specimen 130 mm. Whole neck, shoulders, and mid-back 
uniformly dusky greenish; sides of back rich brown with many 
small whitish specks, which extend also'over the lower back and 
rump. Legs and thighs above bluish, with many small spots. 
The throat is pale, partly with a piiik tinge, especially in the 
largest specimen ; collar white, mottled- with bine. Chest and 
abdomen soon become mottled or chequered, each scale becoming 
dark blue or black, but retaining a whitish edge. The terminal 
half of the tail is red in all specimens. 

Twelve specimens collected by Dr. Meek near Cuicatlan. (Text- 
figs. 64 0; 65 E; 69 B, C.)—This is a station of the Mexican 
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Southern Railway, about 70 miles N.V. of the town oi 
Oaxaca, and situated almost at the bottom of the deep 
depression in which collect the head-waters of the River 
Papaloapan, which mighty river empties itself into the lagoons 
near Alvarado, south of Vera Cruz. The bottom of the depression 
is only 000 metres, about 1900 feet, above sea-level, and a rather 
steep" ascent leads to the plateau of the. Valley of Oaxaca, 
1600 m. = 5250 feet, with an intervening ridge of still greater 
height. Towards the north-west the ascent out of the gorge is 
more gradual, but it reaches, before Puebla, an altitude of nearly 
8000 "feet. To the west is a succession of high mountains. The 
climate in this long depression is very hot, thoroughly tropical, 
but of the dry type.'as shown by the prevalence of Organ-cactus, 
small Mimosas, and scrubby Acacias, with scanty low vegetation 
on the red, gravelly rubble which forms the subsoil. 

We are still in complete zoological ignorance about the country 
for at least 120 miles all around Ouicatlan, except the neighbour¬ 
hood of the town of Oaxaca. There occur only O. meuicauuu and 
C. hocourti ; to the east of the depression are dense mounta in- 
forests, in winch lower down lives only O. (juHatas with Ameim; 
at Puebla lives O. comm urns occidentalism winch in its striking 
pattern, but not structurally, bears a great resemblance to the 
Ouicatlan specimens. 

Supraoculars always 4, followed behind by many small granules, 
especially when (3 specimens) the posterior supraocular is ex¬ 
tremely small, almost reduced to the vanishing point. 

Frenocular present in 11 specimens; two specimens have a 
frenocular on the right side only ; in the 12th, a young specimen, 
the frenocular of both sides is fused with the first preocular. 

Collar (text-figs. 04 0, 65 ¥) composed of mostly medium-sized 
to rather small scales, sometimes passing cpiite gradually into the 
gulaivs. In nearly all specimens at least some gra nules a,re visible 
between the scales of the posterior border, and sometimes these 
grannies form a complete row. But in the largest specimen, and 
in one of 72 mm., the scales forming the edge are distinctly large. 

Humerus covered in front with many rows of scales, about 8 to 
16 in all; sometimes they decrease in size from before backwards, 
and as a rule the hindmost rows are continuous with the slightly 
enlarged granules of the forearm; but in most cases some of the 
front rows, either 2, mostly 3, rarely 5 or 6, are distinctly larger 
than the rest. 

Forearm covered in front with 2|, mostly 3, complete rows of 
scutes. 

Forearm , posterior surface, never covered with scutes or scales. 
In 5 specimens the granules are almost imperceptibly larger than 
the rest; in 5 other specimens are several rows of slightly .'.en¬ 
larged granules, either near the elbow or near the wrist; only in 
2 specimens enlarged polygonal granules form three long rows. 

Femur.— The rows of scales show a continuous variation from 
6 to 9. 6 occurred 3 times; 6 to 7 irregular twice; 6 right, 
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7 left once ; 7 regular 3 times ; 8 to 9 irregular twice ; 9 regular 
rows once. The average is consequently rather high. 

Tibia with 24, mostly 3, rows of scutes. 

Femoral pores : ranging from 17/16 to 24/24 each once, 19 
twice, 20/19 twice, 21/20 twice, 21/22 once, and 23 twice. 
Average distinctly high, about 21. 

Size. —The 12 specimens range from 48 mm. to 138 and 140 mm., 
the two largest being exceptionally fine males. A female of 90 mm. 
and another of 69 mm. with eggs. 

Coloration of under parts. —The throat is yellowish, or clearly 
pink. The collar of the female is whitish, sometimes with a blue 
tinge on the sides; in the medium-sized males quite black, but 
pink like the chest in the two largest specimens. The chest and 
abdomen change from whitish or leaden lines through mottled 
blue to uniform blue-black in the males. This dark pigmentation 
extends upon the arms and thighs, and partly upon the preanal 
region. The under surface of the tail, at least its distal half, is 
yellow T to red. 

Pattern and coloration of upper surface .—These lizards start 
with 3 pairs of stripes, of which only the 1st and 2nd are 
whitish, whilst the 3rd is dull. Frequently there is a grey 
central stripe, bordered with black. The fields are black, at first 
spotless. Faint pale spots appear later. When the specimens 
have passed about 70 mm. in length a few small, but sharply 
marked, white-blue spots appear in the fields I. and II., and 
stripe 1 is quite broken up into large black and white patches 
Then stripe 2 is transformed into a series of round blue-white 
spots, whilst stripe 3 fades away, leaving a very broad mid-field 
region 2-2, which is green with blackish tiger-bars. Or, all the 
stripes are broken up into rows of large white-blue spots, and 
large tiger-bars run light across the back from fiank to flank, 
producing a strikingly handsome pattern upon the otherwise 
almost uniform dark olive ground (text-fig. 79 B, 0). 

The continuation of stripe 1 on the hinder side of the thigh 
breaks up early into pale spots, which disappear in the largest 
specimens. 

The change of pattern from youth to age of these Cuicatlan 
Lizards is absolutely different from that of O. mexicamis , and still 
more from that of C. immutahilis and guttatus, while it agrees 
with that of C. communis. C. bocourii , although geographically 
the nearest so far as at present known, is structurally too different. 
The same applies to the C. communis occidentaUs with its out¬ 
lying clan of Puebla. These Cuicatlan specimens differ much 
more from those of Puebla than from those of Lagunas ; in fact, 
the only difference is the frequent occurrence of a smaller-scaled 
collar with a granular edge in the Cuicatlan specimens: but since 
in some of them the collar-scales are as large as in those of 
Lagunas, the importance of this character vanishes. The same 
applies to the number of femoral rows and the pores, which varies 
considerably. 

Prog. Zool. Soc.— 1906, Yql. I. Xo. XXIV, 
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Tints it has come to pass that some of these Cuicatlan specimens 
(those with very small 4th supraocular, small collar-scales, ami 
granular edge, entirely granular forearm, and with only (> femoral 
rows) have become so different from the typical CL communis of 
Colima, that nobody could or would refer them, to CL communis, 
nor to any of the gularis-gvonp at all, if the specimens of Lagunas 
and San Domingo were not known. The most reliable guide 
happens after all, in this case, to be the colour-pattern. 

It may well he asked why the Cuicatlan specimens should not 
he grouped in the immutabilis lot: but, first, the collar, when large, 
is of the unmistakable gidaris type; secondly, when the number of 
pores is decidedly high this feature is never associated, either in 
immutahilis or in gutted ns, with three regular rows of femoral 
scales extending clown to the knee; thirdly, the evolution of the 
pattern. Although in immutahilis and in gattains the stripes 
break up into rows of spots, transverse bars are quite unknown, 
while again in CL mes'icauas, of Oaxaca, in spite of its tiger-bars, te 
this mode of breaking up the stripes and the appearance of new 
white spots in their place are equally unknown. 

Consequently it is not due to chance that the Laguna- 
Cuicatlan specimens are considered as of the CL communis stock, 
modified in the direction of the typical Tierra oaliente species 
C. immutahilis and tjattains . In short the var. australis , although 
in many respects intermediate, is not a true link between the 
g ulcer is-cammunis and the immutabilis-deppei groups, but is the 
terminal outlier of the former. 

OxEMIDGPHOBUS COMMUNIS BOCOURTI Blgl*. (Text-fig. 80.) 

Diagnosis. —4 supraoculars. Collar composed of large scales, 
which form the edge. Humerals 6; f©morals 5 to 6. Posterior 
side of forearm with some large polygones or scutes. Pores 15-18. 
About 12 rows of small yellow spots on red-brown ground-colour. 
Length about 100 mm. Oaxaca. 

Unfortunately the three type-specimens in the British Museum 
are without satisfactory localities. One is from “ Mexico,” the 
others were got by 44 Gumming, California,” a- locality which may 
safely be dismissed as erroneous. In 1902 I caught three speci¬ 
mens in the outskirts of the town of Oaxaca, indistinguishable 
from the types of this well-marked lizard. 

Boulenger gives the number of femoral rows as 8 or 9, but 
according to the plan adopted throughout this paper, l e. counting 
from the row nearest the pores to the largest row on the anterior 
side of the thigh and not beyond, there are only 6 or 5 rows. 

Throat and collar are pale with a greenish tinge; rest of under 
parts, including thighs, blue-black, mottled with bluish-white 
scales. General colour above warm reddish brown, turning into 
oli\ e towards the shoulders and the neck; with numerous yellow, 
small, and sharply defined spots, which are arranged in about 
12-14 longitudinal rows. These spots are most numerous on the 
rump, extending also upon the root of the tail and over the 
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whole thigh ; towards the shoulders they become scarcer, and 
further forwards they disappear, while faint traces of the original 
pale stripes 1 and 2 remain visible. 

In very old specimens the spots are small and irregular, re¬ 
stricted to the lower hack, rump, and thighs, the rest of the back 
being spotless brown with a. warm reddish tint. 


Text-fig. 80. 



CuemidqpJiorus bocourti from Oaxaca, 

There is no doubt that the original stripes become dull and 
merge into the ground-colour, whilst new spots of pale tissue 
develop in these stripes, and a row of equally numerous spots is 
developed in each field and below stripe 1. The spots remain small 
and do not become confluent. The evolution of the pattern is 
the same as that of G. communis in general, but it also recalls 
0, quttcitus . Structurally, however, C. bocourti forms the very 

24 * 
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opposite to 0. gutted as and to those specimens of 0. communis 
copei and G. c. australis from Colima, tlie Istlnnus ", and Ouicatlan, 
which are veiv similarly coloured. 

In fact C. locourti is structurally indistinguishable from many 
specimens of C. communis occidentalism and from some of the 
(J. Mexican ns of the Balsas basin. Fundamentally, the evolution 
of its pattern is that of the former, but when most agreeing in 
coloration with the copei or australis varieties it differs most 
from these structurally; or, vice versa , when structurally most 
like mexicanus it is diametrically opposed to it in coloration. 
Upon this ambiguity rests the best claim for separate recognition 
of C. bocourii , which after all happens to be one of the most easily 
recognised forms of the whole G. gnlaris group. 

Onemidophouus Mexican us Peters. 

(Text-figs. 69; 81 A, B, 0, D, F; 82 A-D, &c.) 

Diagnosis. —Large-sized C. gidaris in which the original stripes 
do not develop pale spots, but are broken up by the encroaching 
black of the fields and by the transversely combining brownish 
field-spots, resulting eventually in a tiger-barred pattern. 

The most extreme development is reached in Oaxaca; this 
variety I distinguish as var. typica. They reach the largest size, 
the tiger-pattern is most pronounced, but the collar and the 
covering of the posterior side of the forearm are variable, inclining 
more towards granules. 

Those of the Balsas River-basin are distinguished by a strong 
collar, prevalence of scutes on the forearm, and far less pronounced, 
more incipient tiger-pattern. They seem, moreover, as fits their 
distribution, to pass into aberrant 0. communis occidentalism 
These I refer to as C . mexicamts var. bedsas. 

It is significant that these Oaxaca specimens exhibit the same 
trend of variation away from their relations (decreasing collar 
and more granular arm-scales and tendency to tiger-pattern) as do 
the representatives of C. communis copei in the State of Oaxaca 
in the shape of G. c. australis . 

It is irony of fate that the three type-specimens of G. mexicanus 
are all immature, and show but little of the typical features. 

Mange. —The temperate regions of the States of Oaxaca and 
Guerrero, descending into the tropics of South Oaxaca and into 
the tropical portion of the Balsas basin, 

Supvaoculars 4, apparently without exception; the posterior 
separated from the parietal plates by one row of three or four 
elongated granules. , 

Frenocular variable. 

Collar variable. It reaches its largest development in the var. 
balsas, being composed of very large scales, one row of which 

* In my paper Proc. R. S. 1903, p. 118, X had referred to C. locourti the large 
specimen from San Domingo, now mentioned as C. communis copei, p. 350: and the 
Xayarete specimens now described on p. 342, 
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forms the edge without any intermediate granules, e. g, text-fu 
65 B. More frequently the scales of the"last row are only < 
moderate size (text-fig. 64 B), bordered behind by scatters 


granules, or even by one or more complete rows of granules. On 
the average, the collar-type of the var. iypica is that of C, sex- 
Uneatus and of the deppei-g. roup, differing rather much from the 
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large-scaled collar of the var. balsas and of C. communis occi¬ 
dentalism 

Humerus mostly with 4 large and about as many smaller rows 
of scales, some of which pass gradually on the elbow into those of 
the posterior side of the forearm. 

Forearm (test-fig. 63 A-D ; 61 0).—Here prevails considerable 
variation. It is rarely covered entirely with granules, several 
rows being enlarged, although sometimes but slightly; as a rule 
more obviously so that a cluster, or several rows of large polygones, 
are present; only in one specimen, the smallest of the types, is 
the one long row of large, transverse scutes in the var. Ujpica. 
But in the var. balsas large scutes are much more common. The 
great variability, even in specimens from the same locality, is 
shown in the table, p. 362. 

Front of forearm (text-fig. 61 A, JB, I)).—Mostly with three 
complete rows of plates, rarely with only two large rows, some¬ 
times with a smaller fourth lateral row. Attention may he drawn 
to the peculiar arrangement (text-fig. 61 I) which was observed 
in a specimen from Cuernavaca, and one from the southern slope 
of the Cajones ridge, a very good, illustration of the fact that in 
the kaleidoscopic changes of this sen tel iat ion exactly the same 
arrangement may be hit upon “accidentally ” in widely separated 
specimens. 

Front of tibia with 3 to 4 rows. 

Femur mostly with 7 rows, 3 of which extend to the knee, as 
is the case in C. sexUneatus and C. deppeu 

Femoral pores mostly from 16-20; cases of 23 or 24 being 
quite exceptional. 

The males reach a great size; specimens of 120 mm. being 
quite common. The largest, of 132 mm., from Totolapan, is one 
of the record specimens of Cnemldophori , surpassed only by two 
specimens of C. communis australis from Cuicatlan, likewise in 
the State of Oaxaca. 

CxEMIDOPIIORUS MEXICAN US, Vai\ TVPICA. 

Material examined :— 

I. The three type-specimens in the Berlin Museum, collected 
by T7hde, and supposed to be from the neighbourhood of the town 
of Oaxaca. 

II. T6 specimens collected by myself a few miles to the west of 
Oaxaca town on oper, rather barren terrain, or on the slopes of 
stony ravines with scanty scrub. 

III. 4 specirm is at Totolapan, a similar terrain, near the 
southern foot o'* the Mexican plateau, in the Tierra caliente. 

Unfortunately all the type-specimens are young. They happen 
to agree with each other, and differ from those collected by 
myself by decidedly larger scutes on the posterior side of the 
forearm. ■ 1 

Coloration. — Under parts mostly uniform pale yellowish white, 
with a reddish tinge on the hind limbs and on the throat, while 
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the under surface of the tail and the whole of its terminal half all 
round are of an orange to almost brick-red colour. The collar is 
never dark. The chest and abdomen of old specimens, especially 
males, are suffused with greenish or faint blue, while the basal parts 
of the scales are blackish. After removal of the horny portion of 
the epidermis, which is quite opaque, the scales appear entirely 
blue-black.—The 61 mm. type-specimen is quite exceptional; 
chest and belly being much mottled with black, this pigment 
being almost preponderant on the chest. 

Upper parts : During their growth these lizards pass through 
an extraordinary series of changes in their colours and pattern 
(text-figs. 69, 81, 82). 

Text-fig. 82. 



1 *«**!*«• 
mii." i» 
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Camithtpltorits mejrmtnns typicus, 

A = Oaxaca No. 9. Third pair of stripes partly vanishing and cut across by the 
increasing: pale field-patches. 

B — Oaxaca No. 8. Third pair of stripes restricted to faint narrow traces on the 
neck. 

0 — Totolapan No. 3. Old specimen; completely tiger-hawed, 

I) — Oaxaca No. 16. 3J Jf ss 


Stage A.—The young, up to about 50 -60 mm., possesses three 
pairs of complete white stripes, sharply alternating with dark 




V. mexb'ttims* var. fifpia*. 
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brown fields. The mid-field between the narrow stripes 3-3 is 
pale, bordered by rows of dark specks. 

Stage B.—Faint, pale brown spots appear in the first and second 
fields, and the mid-field becomes lighter in this way that the dark 
pigment is arranged in more continuous lines against the inner 
borders of the third stripes; and occasionally there appears a 
darker central streak in the broadening mid-field. Then, with a 
length of about 70 mm., the field-spots,-which are never sharp, 
become lighter and more numerous, and arrange themselves in 
one or two rows in each field, and the pale portions of the 
widening mid-field become greenish. 

Stage 0.—When the lizards approach maturity, length about 
100 mm., the stripes 1 and 2, hitherto very conspicuous, become 
dull and lose their sharp contours. The pale field-spots become 
transversely confluent where they existed in double rows in a 
field, or they become enlarged transversely, so that each field is 
broken up into some 20 or more dark cross-liars, alternating with 
pale bars. Both kinds of bars encroach upon the dissolving 
stripes 1, 2, and 3, whilst the remaining portions of these lines 
join, or merge into, the pale brown or olive-grey, which gradually 
becomes the predominant ground-colour. 

Stage I).—Ultimately the whole back and the sides of the body 
assume a very complex pattern: brown, pale brown, olive, and 
whitish colours, mottled or vemiculated; on the whole, however, 
decidedly cross-barred. The black bars are of course most 
conspicuous, and in some cases the black bars of the right and 
left sides meet across the back, producing a strikingly handsome 
tiger-pattern. The extent to which the longitudinal stripes 
disappear varies much, and in the adult of both sexes the detail 
of the whole complicated pattern is scarcely the same in two 
individuals from the same locality. 

A noteworthy character of these lizards is the complete absence 
of any pale spots except those transitory faint spots in the fields of 
young specimens. In this respect they differ conspicuously from 
C. commun is and its relations, with their numerous sharply marked 
white, yellow, or blue spots either all over the upper surface, or at 
least on the rump, root of the tail, and on the thighs. The thighs 
of specimens from Oaxaca and Totolapan are always marbled, 
and the usual white stripe on the posterior side of the thigh is 
broken up and disappears at an early stage. 

Onemidophorus Mexican us, var. balsas. (Text-fig. 83.) 

Number of specimens examined about 71. 

Within the Basin of the Balsas River, from Cuernavaca in the 
north to Chilpancingo in the south, the genus (hiem iclopkoras is, 
besides CL deppei, represented by a form which differs from the 
typical C. communis occidentalis mainly in the evolution of the 
dorsal pattern. It might be described as an intensified, enlarged 
CL gularis of which the stripes become destroyed by invasion from 
the fields, whilst they are not broken up into series of light spots, 




d ( ->4 UR. It. GAIK IW UN EVOLUTION [Mill*. 20, 

nor are such new spots developed in the stripes. Pale brown field- 
spots are invariably present in youth and middle age. The collar 
is the strongest and most complete in the whole genus, without 
granules, except here and there a granule inserted between 
neighbouring scales of the edge. 


The evolution of the dorsal pattern is somewhat complicated in 
detail, owing to the considerable amount of individual variation 
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and to the fact that many specimens stop short at a stage, while 
others, in other localities, pass through and beyond, when they 
have reached the corresponding size or age. 

The young start with 6 pale, sharply marked whitish stripes 
upon very dark, almost black ground, but the mid-field is grey, 
with inner dark borders, and this mid-field is frequently subdivided 
into one or two greenish stripes, so that the total number of 
stripes is 7 or 8. The fields are originally uniform dark, blackish ; 
then turn up pale field-spots, mostly light brown or reddish 
brown, in one or two rows. These spots become transversely con¬ 
fluent within each field, first in the lateral field and in field I., 
then in field II.; and thus the fields are cut up into irregular 
alternating black and brown bars. These short, cross-bars, restricted 
to within their fields, often remain imperfect; so that the total 
effect is one of black and pale spots or patches. Meanwhile the 
stripes change from whitish to pale grev-green. The originally 
brownish spots and bars are likewise liable to change colour. 
Either they become dull white, especially on the lateral field, or 
they become grey-green, especially in fields II. and III.; those in 
field I. retain their brown colour longest. 

As a rule the stripes remain intact unless they are joined by 
the spreading grey-green bars. This fusion of the stripes 
with the spreading greenish patches and bars imitates the 
tendency of turning the grey-green into the prevailing ground¬ 
colour ; whilst the black portions, originally the dominant 
colour, are henceforth allowed to grow into narrow cross-bars, 
which can spread over several fields by crossing the self-effacing 
stripes. The ultimate result is a moderate black tiger-barring 
upon an ever-increasing green-grev ground, which itself tends to 
become duller and darker. This condition is in 0. mexicanus var. 
balsas reached but rarely, for instance by a few specimens from 
Ohilpancingo, Rio Raisas, and Iguala. 

Another complication initiates what becomes the characteristic 
feature in G, commnuis. The thighs, the root of the tail, and the 
rump develop numerous small but conspicuous whitish spots or 
specks, which are partly the modified original field-spots, and, most 
important, white or yellowish spots which appear in the original 
pale stripes, hand in hand with a blackening of the ground-colour. 
This tendency to spottiness gradually extends from the rump upon 
the lower back and especially along the first stripe. These white 
or yellowish spots on thighs, root of tail, rump, and lower back 
show no tendency to fuse with each other; on the contrary, they 
seem to become more pronounced and more numerous with age. 
Such specimens, all adult, are some of those from Cuernavaca, 
Iguala,, and Ohilpancingo (text-fig. 83 D, E, F*). 

Colour of under surface .—The throat and collar are always 
whitish, never blue or black or mottled, but the throat is often 
strongly suffused with pink, especially in the adult males. Chest 
and abdomen are at first whitish, but they soon become suffused 
with blue, and the scales of the flanks and belly become with age 
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mottled with blackish. Although much black pigment may become 
deposited, it is always restricted to the deeper strata, so that the 
under parts neyer appear dark. The light stripe behind the tail 
is invariably broken up. The under surface of the tail is white 
to yellowish flesh-colour. 

Remarks \upon the Pattern prevailing in various Localities. 

Cuernavaca (text-fig. 83 0, D).—The 6 principal stripes remain 
intact, except in specimens, with many yellow spots on the rump, 
when stripe 1 is broken into white beads ; and in some old males 
the black cross-bars invade the stripe 3. Even in the oldest 
specimens the black and brown cross-bars are mostly confined to 
their respective fields. In one handsome male the upper chest is 
mottled pink and blue. 

Cuautla. —None reaches the stage in which the stripes are 
anywhere destroyed. The largest male shows no cross-bars, only 
double spots. 

Jojutla. —Striped ; nowhere with white spots. 

Ixtla and Iguala (text-fig. 83 E, F, G).—In old males the 
stripes are very dull; black and light cross-bars encroach upon 
the stripes, producing tiger-bars; with or without numerous 
small white spots on rump and thighs. 

Rio Raisas (text-fig. 83 A).—The stripes vanish into the ashy- 
brown or olive-grey ground-colour, which becomes studded with 
numerous small black spots on the back. On the flanks and 
sides of the trunk short irregular black bars alternate with grey 
or whitish short bars. There are no whitish spots on rump, thigh, 
or tail. 

These Balsas specimens, in their isolation, are remarkable for 
their general coloration and pattern, combined with a rather high 
number of femoral scales and pores. 

Chilpancingo. —Pale grey and black tiger-bars combined with 
vanishing first and second stripes are rather prevalent. Pale 
small spots are restricted to the hind limbs. The number of 
femoral pores is rather low. 

Tessel LiTUS- Group. 

Specimens examined:— 

C. perplexus. 2, Brit. Mus., 72 and 69 mm.; from Bernalillo 
Co., New Mexico. 

0. tessellatus . 2, Brit. Mus., 56 and 92 mm.; from Arizona, or 

New Mexico ? 

1, Brit. Mus., 82 mm.; from Julian Mountains, 
Cal. ( C. stejnegeri.) 

1, Field Mus., 93 mm.; from El Paso. (C. multi - 

smiatus .) 

C. maximus . 2, Brit. Mus. 

C.melanostethus. 2, Brit. Mus.; Fort Lowell, Arizona. 

2, Field Mus. ; Lerdo, Durango-Ooahuiia. 
(C. variolosus.) 
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Key to the Species cOc. of the tesseLl ati a- Grotrp . 


Nasi 


al not touching: second labial. 

Throat pale, not spotted, 

7 stripes, no field-spots. Length 86 nun. 

New Mexico, 

8 stripes, no field-spots. Length 60 mm. 

Nuevo Loon. 

No stripes, no field-spots. Length 50 nun. 

Nuevo Leon. 


Throat pale, with dark spots. 

Brown marbled. Length 120 mm. 

Lower California. 
With field-spots and stripes, ultimately spotted 
and barred with black and white. Length 

103 mm..South-western U.S.A. 

Becomes unicoloured, with 3 rows of blackish 
spots. Thighs and tail below vermilion. 
Length 100 nun. San Margarita Island, 
West Lower California. 


C. perjde.rns. 

C. oetolineatvs. 
C. imrnatiis. 

C. ma.i'imis. 

C. tessellatus. 
—stejneffevi . 

O. rub id us. 


Throat and rest of under parts blackish. 

Tevmiculated and spotted on bluish ground, c r . 

Length''86 mm. North Mexico to Arizona, s L. melannst dints. 
Monochrome blackish. Length 82 mm. C — L. mnoiosus. 
Sonora and San Martyr Island, Gulf r „ 

of California . \ C. martjns. 

Nasal in contact with second labial. ^ ^ • ^tJnops. 

Only 12 or 13 pores. Length 55 mm. 

Cedros Island, Lower California. 0. labialis. 


Tessellatu* s-G roup. 

Definition.—Cnemidophoriis with 4 supraocular, a collar com- 
posed of many small scales, and the posterior side of the forearm 
covered with granules only. 

This group, centred in Sonoraland, is composed of a great 
number of definable forms and has a very wide distribution; 
roughly speaking, from San Francisco across Nevada to the Great 
Salt Lake, thence south-eastwards through the whole basin of 
the Rio Grande down to Laredo, from El Paso to Hermosillo in 
Sonora, and from the southern end of Lower California again to 
San Francisco. Nearly the whole of this wide range is inhabited 
by the central form C. tessellatm with its correspondingly greatest 
amount of variation in structure and pattern of coloration" Almost 
all the other forms are rather local. 

Cnemidophoriis perplexus Baird. 

Unfortunately only two specimens of this apparently least 
specialised kind could be examined. Some have been recorded 
from the Valley of the Rio Grande near and north of El Paso * 
others from Pecos in Texas by A. E. Brown, Proc, Acad Phil' 
1903, p. 54T. 

According to Cope, the colour-characters are the possession and 
retention of 7 stripes, absence of pale spots in the fields, and 
absence of dark spots on the throat and on the rest of the under 
parts.. Linger humeral scales in 4 rows, femorals in ,6 rows, 
counting from the largest to the pores which number 19 * size 
from snout to vent 86 mm . 
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Two specimens in the Brit. Mus. from Bernalillo Co., New 
Mexico, (57 and 72 mm. in length, possess 7 complete white stripes, 
the central being zigzag* but there are white spots in the first 
and second fields. Under parts all creamy white ; throat without 
spots. Structurally they agree with C. perplexes. Humerus 
with 4 rows of large scales, femur with 0 or 7 rows; anterior 
side of forearm and tibia with 3 rows; pores 18 and 19. 

Specimens from Pecos according to Brown :—Largest 64 mm. ; 
7 stripes; pores 13-18, averaging 15 only. He remarks that a 
few of the scales (granules) of the posterior side of the forearm 
are sometimes a little enlarged, and that two of the specimens 
have i: large scales on the edge of the collar ” instead of granules. 
Brown therefore considers C. perplexas as a subspecies of 
0. sexlineatus . 


Cnemidophorus tessellates* Say. (Text-figs. 70 A 64 A.) 

Length of adult 80-100 mm. Humerus with 4 or 5 large rows 
(Brown, 4 to 7); femur mostly with 7, rarely with 6 or 8 rows. 
Pores, according to Cope, 17-21; according to Brown two specimens 
from Pecos with 24 and 25; fifteen specimens from Alamogordo, 
Hew Mexico, with 22-25, average 23. 

There is a variable number of stripes which tend to become 
destroyed by white field-spots. Throat and rest of under parts 
with sparse black spots. 

Mange. From the Coast of California to Nevada up to 6500 ft., 
Utah, Arizona,, New Mexico, Basin of Rio Grande and Pecos in 
Texas. Also in Lower California and on Cedros Island. 

The variations of the colour-pattern are enormous and seem to 
be progressive, bearing several striking analogies to those observed 
in the gidaris and deppei groups. The successive changes, mainly 
as pointed out and figured by Cope, are as follow's. It must lie 
borne in mind that the individuals of local clans may stop short 
at any of these stages, cases of Eimers “ GenepistasisT 

The young start with 6 or more stripes; the first and second 
of which break up into longitudinal spots, and a series of white 
lateral spots seems likewise frequent. White spots appear in the 
fields, and either join the white stripes, or they gradually break 
up the fields transversely. This may result in the formation of 

* Cnemidophoeus g-bahasii Baird & Girard. 

Based upon two specimens from between El Paso and San Antonio in New 
Mexico; two other specimens reported from Jule Canon on the Staked Plain of 
Texas. 

According to Cope, C. stejnegeri (whieh itself is synonymous with C. tessellaiuaX 
differs from C. grahami in coloration only. If this were the case, the latter would 
also belong to the tessellatus-g roup, most likely to C. perplexns. with which the 
pattern of colour agrees very well. Possibly the grahami specimens have somewhat 
enlarged scales forming a central cluster on the mesoptycliium. as is not uncommon 
in C. tesseUatus , e. g., from San Diego, and this feature has been exaggerated in 
%. 117 of Cope's work. The figures on pi. 37 of the Mexican Boundary Commission 
are too fanciful to be considered. 

A. E. Brown records one specimen from Pecos, Texas, with 21 pores, “ almost 
identical with C. se.vUneatias in scale characters.” 
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white and black cross-bars on the flanks. The stripes prevail on 
the neck, shoulder, and mid-back, while spots become predominant 
on the rump. To such specimens applies the name of C. gracilis 

B. «fc G* 

The next question is whether the white colour becomes prevalent 
and represents the ground-colour, with black spots and lines; and 
this condition leads to an extreme in which the white ground¬ 
colour turns to dull or brownish, interspersed with black spots 
only, which ultimately may be counted in transverse or in longi¬ 
tudinal rows (0. rub ulus, text-fig. 70 E, see p. 293). Or, the black 
becomes prevalent; and this condition leads to various appearances, 
namely, dark-coloured white-spotted (leopards), or with a trans¬ 
verse black and white gridiron pattern on the rump, or black and 
white cross-barred on rump and flanks (tigers). 

Such leopards, gridirons, or tigers, as the case may he (e. g. 

C, tigris of Baird <fe Gii\, and also of Cope, Proc. Am. Phil. Soc. 
1886, p. 283), occur in the Sonoran zone on the open desert, some¬ 
times together with the Leopard-lizard Crotaphytus wisliceni, as 
pointed out by Merriam, quoted by Cope, p. 578. They are also 
common in the Mojave desert; in Utah, and in Nevada on 
Juniper Mountain up to 6500 ft. 

These spotted and barred individuals represent one kind of 
desert form; another kind is C. vubidm, in which the whole 
dorsal surface has become uniform light brown, interspersed with 
black spots. These spots again may become evanescent from 
neck and shoulders backwards; such specimens are recorded 
from S. Margarita Island, Lower California. 

It would be interesting to ascertain to what extent the more 
striped individuals coincide in their habitat with those districts 
which are decidedly not deserts, e. </., the neighbourhood of Laredo 
from El Paso to S. Antonio in New Mexico, Fresno, Bernalillo 
and Los Angeles in California. 


Cnemidophorus multisoutatus Cope, based upon four specimens 
from Cedros Island, West Coast of Lower California, can scarcely 
claim distinctive rank. 

Cope gives the following data:—Length 85 mm. Humerus 
with 7-8 rows, but lie adds that this number is not quite constant, 
one specimen having but 6 rows. Femoral rows 8-9, but I fail 
to count even 8 in Cope’s figure. Pores 20-22. Throat and 
collar with transverse black spots and bands; tail with black 
spots below; “belly black and light olive mixed.” Dorsal 
coloration like that of the <?, gracilis stage of O. tessellatus . He 
adds that he caught a specimen structurally exactly like this 
multiscutatm near Pyramid Lake in Western Nevada. This, 
coupled with the fact that Cope himself records four specimens of 

# To none of these stages applies C, guttatus Hallowell, as Cope would have it. 
Hallowell distinctly states that the subgular fold is margined with a row of large 
smooth scales. ’ 
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the typical G. tessellatus from Cedros Island, restricts the supposed 
differences of his G. multiscutatus to a mere individual variation. 

Further, a specimen (text-fig. 64 A) obtained by Dr. Meek at 
El Paso fits exactly the G. tessellatus mnltiscutatiis . Length 
93 nun. Humerus with 7 to 8 scales; femur with 7; pores 22/20. 
The throat and collar are pale blue, both with scattered jet-black 
spots. Chest white, with scattered black spots. Belly white to 
greenish yellow, here and there with half a black scale. Thighs 
below greenish yellow; tail below with blackish spots. Dorsal 
surface of black ground-colour with 4 pairs of light stripes, of 
which the first is broken up into yellow spots and bars, while the 
others are partly broken and zigzag. On the shoulders and neck 
the general colour is grey with about six rows of black spots, 
while the last traces of the former pale stripes are completely 
lost. Thighs above and behind with large greenish-yellow spots 
on bluish ground. 

As a peculiarity I mention in this specimen the existence of 
three enlarged scales across the lower eyelid, exactly as those 
figured by Cope, p. 584, in tessellatus rubidus . The artist no 
doubt saw correctly, but the author does not mention this peculiar 
arrangement. 

Onemidophorus maximus Cope. 

From Lower California; Cape St. Lucas, La Paz, and the little 
island of Espirito Santo. “The largest species of the genus”; 
Boulenger returns the largest as of 120 mm. 

Humeral rows 4-5 in Cope’s key, p. 568, but in the text, 
p. 571, are stated 6-8. Anterior surface of forearm with 4 rows; 
posterior surface granular, but according to the figure with 
slightly enlarged granules on mid-arm. Femur with 7 rows; but 
in the figure I should certainly count 9. Pores 24-25; in the 
figure only 21 or 22. The young are said to have a median light 
stripe and two paired stripes on blackish ground. Each of the 
fields with two rows of pale spots. The adult are olive-brown 
with three brown stripes on each side as broad as the fields, “ and 
so broken by spots of the ground-colour as to resemble series of 
confluent brown variations.” “ Gular region blackish varied ; 
abdominal shields black-tipped.” 

Apparently these specimens from the southern part of Lower 
California constitute a large, coarsely marbled, and rather dull- 
coloured race of G. tessellatus. 

CXEMIDOPHORUS RUBIDUS Cope. 

From S. Margarita Island, West* Coast of Lower California. 
Length 100 mm. Humeral rows 5-6; femoral rows 8-9. Pores 
22 . 

The young have traces of six stripes on light brown ground, and 
the fields are cross-barred with olive and black, as in the adult of 
C. gularis mariarum. ;*/ 

Prog. Zoom Boo.™1906, You. 1, Ho. XXY . ^ ^ . , 25 ../■ 
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The adults have the upper parts dove-brown, with three rows 
of more or less obsolete black spots on the bank, and vertical bars 
on the sides. There are no light stripes. The throat is spotted 
with black; the chest and belly are straw-coloured, tinged with 
green, and varied with black and red, the pale scales being black- 
edged. The under surface of the thighs, hands and feet, and of 
the distal half of the tail is bright vermilion. 

This race presents an unmistakable desert type, verging as it 
does towards the monochrome condition, with few dark spots. 

The isolated occurrence of these lizards, and their bright- 
coloured under parts, combined with the comparatively large 
number of pores, femoral and humeral scales, justify their sub¬ 
specific rank to 0. tessellatus , with which they are closely allied. 

Ckemidophorus melanostethus Cope =variolosus Cope. 

The types of melanostethus in the Smithsonian Mus. are from 
the Lower Colorado River, others from Tucson and Fort Lowell 
in Arizona. The single type of C. variolosus is from Parras in 
Ooahuila. Dr. Meek brought identical specimens from Lerdo in 
Nuevo Leon. These four localities lie in an almost straight line. 

This small species measures, adult, from 62 to 86 mm. Its 
most striking character is the coloration: black-blue under parts; 
upper parts bluish, all over vermiculated and spotted with white. 

The following description refers to a male and a female specimen 
from Lerdo:—4 supraoculars, with granules behind. No fren- 
ocular. Collar composed entirely of very small scales, and 
granules in several rows from the edge of the collar. Humerus 
of the male with 3 large and 3 smaller rows; of female with 
5 large and 1 smaller row. 

Front of forearm: male with 3 complete very regular rows; 
female with 3 very irregular rows. Posterior side of arm entirely 
granular. Femur with 6 to 7 rows. Tibia with 2 large and 1 
or 2 smaller rows. Preanal isthmus with 2-3 rows of small 
scales. 

Pores : male 22/23 ; female 23/25. Two specimens from Port 
Lowell have 18/19 and 21 pores. Cope’s type-specimen from 
Ooahuila is said to have 25 pores (pp. 568, 587), but the figure on 
p. 588 shows only 20. The hind limb of the typo is said to reach 
the prenasal plate. That of the Lerdo male reaches between ear 
and eye; that of the female reaches the posterior angle of the 
eye. ' 

Coloration of male: Throat blue, collar and chest black; 
abdomen black with white edges to the scales; tail below much 
speckled with black-blue. Female : Throat, collar, and chest blue ; 
abdomen blue with white-edged scales; thighs blue and white; 
tail mostly blue.—Upper surface: bluish ground-colour, all 
vermiculated and spotted with yellowish white; in the female 
without traces of stripes, while in the male stripes 2 and 3 are 
; '"still discernible, , ; In a female, specimen' from ■ Fort Lowell, British 
Museut% 70 Mm, 7 with eggs, strip©: 1 is nearly gone, while stripes 
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2 and 3 are still present, but grey ; fields still with double rows 
of numerous spots; throat mottled. 

Cope, who had many specimens from the Colorado Biver, adds 
that the young have two pairs of narrow stripes, that the fields 
between them show a row of pale spots, and that the thorax is 
not black. The adult he desciibes as having about 14 rows of 
grey-yellow spots on grey-olive ground. 

In colour and pattern of the upper parts, this species strikingly 
resembles the 0. scalaris of the C. gularis-g roup; on the other 
hand, the mottled throat of the Ft. Lowell female and the dorsal 
striation show that C. melanostetlms is a smaller and nigrescent 
form closely allied to G. tessellatus . 

Cnemidophorus martyris Stejneger = cethiops Cope. 

From San Martyr Island in the Gulf of California, and from 
Hermosillo in Sonora. Length 82 mm. 

Humerals 4-5 ; femorals 6-7 ; pores 20-21, 

Immature, or females ?: with 7 narrow stripes, which are a 
little paler than the ground-colour; fields obscurely spotted, but 
one of the females has the fields spotless and black; under parts 
white, throat and collar dusky. Old specimens are black above 
and below, except the hind limbs and the ventral line of the tail. 
The posterior side of the thighs is marked with three black 
longitudinal stripes. 

The following two species are based upon very insufficient 
material, possibly young specimens. 

They belong without any doubt to the te$$ellatu$-gv oup. 

Cnemidophorus octolineatus Baird, 

The single specimen, from Pesqueria Grande in Nuevo Leon, 
measures 60 mm. Bluish olive, darker above, lighter below; 
with 8 pale narrow stripes of the same tint; without any spots 
on body, tail, or limbs. Humeral rows of scales 5, femorals 6, 
tibials 3. Pores 17. Scales of the back depressed. 

Cnemidophorus inornatus Baird. 

Two specimens, from Pesqueria Grande, Nuevo Leon, of 56 mm. 
Uniform dark olivaceous above, pale olivaceous below; without 
spots or stripes. Scales of the back tubercular and elevated. 
Humerus with 6 rows. Femur with only 4 or 5 rows according 
to Cope, but I count 6 very regular rows in the figure on p. 591. 
Pores 16-17. 

I am inclined to think that these are very young specimens. 
Cope remarks that a it is the smallest species, and yet shows no 
indication of stripes.” However, in very young examples of 
C. gutiatus, the spotted and dull-coloured forest-variety of O. irn- 
mutabilis, the stripes are frequently at first so very faint that 
they are visible only in certain lights, and they appear only later 
as stripes, soon to he broken up and to partly vanish again. 

' 25* 
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Onemidophorus labialis Stejneger. 

Based upon five specimens from Cedros Island, Lower California. 

Distinguished from all the other Cnemidophori by the nasal being 
n contact with the second upper labial, which latter completely 
separates the postnasal from the first labial. Supraoculars 4, but 
in the figure given by Cope the 4th or posterior supraocular is 
broken up into two or three smaller scales ; a condition which may 
be an individual abnormality, but which also is shown in the figures 
of 0. sericetis and semifasciatus. The collar, to judge from the 
figure, is composed of decidedly small scales, only those of the 
middle being somewhat larger; all the scales, however, form the 
posterior sharp margin of the collar, there being no granules. 
The posterior surface of the forearm is covered with granules, 
about three rows of which are slightly enlarged. Femoral rows 5, 
or only 4. Pores 12 to 13. Only two large preanal plates, the 
usual posterior pair being fused into one broad plate. Total 
length 55 mm. 

“ Colour above dark brown, with six longitudinal light lines 
and a median clay-coloured band of the same shade as the top of 
the head ; two light longitudinal lines on fore limbs and three on 
hind limbs; under side whitish, more or less suffused with bluish, 
especially on the flanks.” 

This little species is very puzzling. The arrangement of the 
labials and nasals is unique. The condition of the collar is 
essentially that of the tessellatits-g roup, but recalling the gularis- 
group by the sharp edge without granules. However, a very 
similar collar is given to (7. octolineatus and G. inornatus in Cope’s 
figures. The slightly enlarged granules on the forearm point to 
G. deppei and to (7. sexlineaius , which latter is, moreover, closely 
approached by the colour-pattern. The three peculiar pale stripes 
on the hind limb recall the equally peculiar three black stripes of 
G. martyris. 

References to the original descriptions of species 
of Onemidophorus. 

<7. sexlineaius Linne, Syst. Hat. xiL 1766, p. 364. 

Deppei- G roup. 

O. guUatus Wiegm. Herpetolog. Mexicana, 1834, p. 29. 

=microlepidopus Cope, Proe. Am. Phil Soc. xvii. 1877, 
p. 93. 

=unicolor Cope, ibid. 

C. deppei Wiegm. Herp. Mexic. 1834, p. 28. 

= decemlmeaius Hallow ell, Proc. Ac. Philad. 1860, p, 482. 
= UmaMsmmis Cope, Proc. Am. Phil. Soc. 1877, p. 94. 

= alfaronis Cope, Proc. Ac. Philad. 1894, p. 199. 

67. rmmutabilis Cope, Proc. Ann Phil. Soc. 1877, p. 93. 

= G. yuttatus var. striata Gadow, Proc* Roy. Soc. 1903, 
■ .p. 155* ■' 
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Gclajus-G roup. 

C , gularis Baird & Girard, Proc. Ac. Phil. 1852, p. 128. 

= guMatus Ha,llowell, nec Wiegm. op. cit. 1854, p. 192. 

C. mexicanus Peters, Monatsb. Berl. Ak. 1869, p. 62. 

0 . gularis communis Cope, Proc. Am. Phil. Soc. 1877, p. 95: 
1886, p. 283. 

G. angusticeps Cope, ibid. 1877, p. 95. 

costatus Cope, ibid. 1877, p. 95. 

C. mariarum Giinther, Biol. C.-Americ., Kept. p. 28. 

0. sexlmeatus var. bocourti Blgr. Cat. Liz. ii. 1885, p. 367. 

(7. gularis scalaris Cope, Americ. Haturalist, 1891. p. 1135; Trans. 
Am. Phil. Soc. 1892, p. 47. 

C. gularis semifasciatns Cope, Trans. Am. Phil. Soc. 1892, p. 49. 

— (7, g. sericeus Cope, op. cit. p. 48. 

G. septemvittatus Cope, op. cit. 1893, p. 40. 

Tessella tcs- Group. 

Gnemidophorus (Ameiva) tessellatus Say, Long’s Exp. Rocky M. ii. 
1823, p. 50. 

sa 0. gracilis Baird & Girard, Proc. Ac. H. Sc. Philacl. 1852, 

p. 128. 

= C. tig?'is* 9 Baird Girard, ibid. p. 69. 

= <7. tessellatus multiscuiatus Cope, Trans. Am. Phil. Soe. 
1892, p. 38. 

C. stejnegeri Yan Denburgh, Proc. Cal. Ac. Sci. 1894, p. 300. 

G. per plexus Baird & Girard, Proc. Ac. H. Sc. Phil. 1852, p. 128. 
G. grahami Baird & Girard, ibid. 1852, p. 128. 

G. octolineatus Baird & Girard, ibid. 1858, p. 255. 

G« inmmatus Baird & Girard, ibid. 1858, p, 255. 

C . maximum Cope, ibid. 1863, p. 104. 

G . mdanostethus Cope, ibid. 1863, p. 104. 

= (7. tessellatus variolosus Cope, Trans. Am. Phil. Soc. 1892, 
p. 39. 

0. labialis Stejneger, Proc. U.S. Hat. Mus. 1889, p. 643. 

G. martyris Stejneger, ibid. 1890, p. 407. 

= cethiops Cope, Report U.S. Hat. Mus. for 1898, p. 582. 

0. tessellatus rubidus Cope, Trans, Am. Phil. Soc. 1892, p. 36. 

* Peters lias remarked that C. tig r is B. <& Gr. is te undoubtedly ” = C. aackii 
Wiegm. Herpetol. Mexic. 1834, p. 29. I have been able to corroborate this, by 
examination of the type-specimen in the Berlin Museum. This synonymy does 
not apply to the three specimens collected by Salld at Oaxaca, determined by Bocourt 
as C. sexlmeatus var. saclcii, Wiegm- 
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April 10, 1906, 

Herbert Deuce, Esq., Yioe-President, in the Chair. 

Mr. E, E. Beddard, E.B.S., exhibited a partially dissected 
specimen of the Scincoicl Lizard Trachysaurus rugosus , and made 
the following remarks:— 

The existence of a parasternum (“ abdominal ribs ”) is more 


Text-fig. 84. 
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Tiliqua scincoides , in which species I have recorded * the structure 
in question as I believe for the first time; for the elements are 
larger and more thoroughly chondrified, and thus more easily 
distinguishable from the tendinous intersections of the abdominal 
muscles in which they lie than in Tiliqua , as will be seen in the 
figure (text-fig. 84). When the outermost layer of the abdominal 
musculature is raised from the deeper layer, the abdominal ribs 
are raised with the former and can thus be seen to overlie 
the true ribs which occur in the deeper layer of the ventral 
musculature. 

Three pairs of abdominal ribs meet in the middle line and thus 
form a series of three chevrons. The first two of these possess a 
forwardly-directed process of the triangular plate which forms the 
region where the two ribs of the pair are fused. Behind these 
comes one pair of abdominal ribs, which does not—but only just 
does not—meet in the middle line. A fifth and sixth rudimentary 
pair exists; there is a true rudiment on the right side of a 
seventh abdominal rib. Behind this only the tendinous inter¬ 
sections of the abdominal muscles are visible. In the region 
of the parasternum the true ribs do not reach the middle line as 
cartilaginous rods, and, as already mentioned, they are overlapped by 
the gristly rods of the parasternum. As Prof. Parker has pointed 
out t, there are five pairs of true ribs attached to the sternum in 
Trackysaurus. He does not, however, mention that a pair behind 
these also meet and fuse in the middle line a. little way behind the 
sternum. These true ribs meet and fuse superficially and exactly 
resemble the succeeding abdominal ribs, so far as the median region 
is concerned. This, however, can invalidate no homology, for the 
exposure of a true additional piece of xiphisternum is simply due 
to the absence of pectoral muscles; and in any case the remaining 
pieces of cartilage so entirely overlap so considerable a portion of 
the. true ribs that they cannot possibly be regarded as the 
equivalent of their median ventral extremities, which, indeed, 
themselves reach to within a millimetre or two of the ventral 
middle line. 


Mr. R. I, Poeock, P.Z.S., exhibited the skull of a Horse to show 
the preorbital pit, and made some remarks upon the occurrence of 
this feature in the skulls of extinct and existing EquicUe, and 
commented on its supposed homology to the prseorbital pit of 
Ilipparion and upon the systematic value that has been attached 
to it. 


The following papers were read :— 


# “On the Presence of Parasternum in ... Tiliqua , &c.,” P. Z. S. 1904, vol. it 
p, 154 

t Monograph on Shoulder-Girdle, Bay Soc. 1888 p, 114. 
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(Plates XXL-XXV*) 

The Fresh-water Fishes of the Island of Trinidad, West Indies, 
formed the subject of an important memoir by Dr. Th. Gill t in 
1858. The following is a list of the species which lie described, 
together with the names used to designate them in the present 
paper 


Polyceutrus tricolor Grill = 

Ctenogobius fasciatus Gill = 

Cyehksoma pulchrum Gill = 

„ tenia Bom. = 

Crcuicichla frenata Gill — 

Pimelenotus wilsoni Gill = 

Gallic!thys kueri GiU = 

Hoplosternum Ifovigatum Val. = 

„ sfeevardii Gill — 

Hoplosoma amoum Gill = 

Hypostomus robinii C. V. = 

Ancistrus guaelrarote C. SfV* ~ 

Macrodon ferox Gill = 

Erythrixms cinereus Gill ~ 

Pceeilurichthys brevoortii Gill = 

„ taeriiurus Gill — 

„ pnlcher = 

„ unili meatus £rt7£ = 

Curimatus argenteus Gill 
Stevardia albipinms GiU 
Corynopoma riisei Gill 
„ veedonii Gill 
Nematopoma searlesii GUI 



Polyceutrus schomburgkii. 
Gobi us fasciatus. 

Acara pulclira. 

Cicblosoma bimaculalum. 
Orenicicbla saxatilis. 
Pimelodus wilsoni. 
Calliclitbys kueri. 

„ lifctoralis. 

„ thoracatus. 

Corydoras aniens. 
Plecosfcoraus guacari. t 
Ancistrus trinitatis. 
Macrodon trabira. 

Eiytbrinus uniteniatus, 
Tetragonopterus maculatus. 

„ teiiiuras. 

CMrodon pulcher. 

T etragonop ter us unili ueatus. 
Curimatus argenteus. 


Corynopoma riisii. 


In Dr. Gunther's Catalogue of Fishes (1859-1870) a little 
Oyprinodont was described from Trinidad under the name 
Girariinm ffuppyi J, and in 1873 and 1874 the late Prof. 
Liitken§ published some critical notes on the Siluroid and 
Oharacinid fishes described hy Dr. Gill. 

The present paper deals with a collection made by Mr. Lechmere 
Guppy, Junr., who has followed out a suggestion made by 
Mr. Boulenger to such good purpose that he has sent to the 
British Museum a series of well-preserved specimens representing 
thirty-five species, including all but three of those, which have 
previously been described from the island. He has also sent 

# For explanation of the Plates, see p. 393. 

t Ann. Lyc. N. York, vju pp. 363-480. 

I S 6 ?? 8 Sfk named ^‘ter Mr. L. Guppy, Senr. 

S Vld - Medd * Kjobenhavn, 1873, pp. 214-217, and 1874, pp. 220-240. 
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notes on tlie habits ami tlie life-coloration of these fishes, and a, 
set of beautifully executed water-colour drawings made by him¬ 
self, some of which have been reproduced by Mr. Green to 
illustrate this paper. 

Mr. Guppy’s collecting was done in the northern part of the 
island, and most of the fish were taken on the Streatham Lodge 
Estate in muddy streams draining into the Caroni River, flowing 
through narrow ravines in which there is a considerable growth 
of rank grass. In times of drought these streams form a series of 
almost isolated pools. The Oaroni River has a fair current ; 
during heavy rains it overflows its banks and the surrounding 
country is swamped; floods extending for miles round sometimes 
occur in the wet season, the egress of water from the river being 
checked by the high tides caused by the quantity of water 
poured into the Gulf of Paria by tlie Orinoco. 

Mr. A. J. Pasea, of Streatham Lodge Estate, accompanied Mr. 
Guppy on all his expeditions, put his seine nets and trained labour 
at his disposal, and gave him the benefit of his experience as to 
the best localities to fish in, while Mr. Balfour, of Frederick 
Estate, lent him a boat for use on the Oaroni. Assistance was 
also given in various ways by Dr. Tulloeh, Sir C. 0. Knollys, the 
Hon. S. W. Knagg, and Sir A. Maloney. To all of these gentle¬ 
men, and especially to Mr. Pasea, Mr. Guppy wishes to express 
his gratitude. 

I have prepared a key to the fishes which have so far been 
recorded from the fresh-waters of Trinidad, and I follow it with 
a list arranged in systematic order, with extracts from Mr. Guppy’s 
notes, and with full descriptions of those species which are not 
well known. Whenever possible I have placed the extracts from 
Mr. Guppy’s notes in inverted commas, 

Synopsis of the Species of Fresh-water Fishes so far recorded 
from Trinidad . 

I. Body scaly; ventral fins present, abdominal; fins without spines, 

A. Ho adipose fin. 

1. Mouth small; teeth unicuspid. 

Anal fin with 15-17 rays... 25. Ilaplochilus ha HI. 

Anal fin with 8-9 rays . 26. Girardinus guppyi. 

2. Mouth large; teeth conical. 

Dorsal fin with 18-15 rajs. 38-40 scales in a longitudinal 

series . 1 . Macradon trahira . 

Dorsal fin with 10-11 rays. 32-33 scales in a longitudinal 

series ... 2. JErgthrimts unUmiiatus. 

3. Mouth small; teeth compressed, notched or denticulated. 

3, Gori/nopoma Him . 

B. An adipose fin. 

1. Teeth well developed, compressed, notched or denticulated, 
a. Premaxillary teeth in a double series. 
a . Lateral line complete. 

# Depth of body 3-3J in the length. 

Diameter of eye f the length of head (in specimens of 60- 

65 mm.) ..... 4. TetragofwpteniB tt&mwrm. 

Diameter of eye the length of head (in specimens of 65- 
Bhmin.) W,,.,. . ...... 5. T. guppyi. 
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Depth of body 2-21 hi the length 0. T. macidatus. 

/3. Lateral line wanting posteriorly ... 7. T. imilineatus. 

b. Premaxillary teeth in a single series . B. Chirodon pidcher. 

2. Teeth wanting; . 9. Curimatus argcntcus. 

II. Body elongate, scaly; no ventral fins; no dorsal; anal 

very long. 10. Carapus fasciatus. 


III. Body naked or with bony plates ventral fins present, 

abdominal; an adipose tin. 

A. Body naked; adipose tin normal. 

1. Gill-membranes with free posterior edge, not united to 

the isthmus. 

a. Adipose tin short. 

Teeth on the palate in two small separate patches. 11. Ariits sjrLvii, 

Teeth on the palate forming a broad continuous band. 

12. A. hersbergii. 

b. Adipose fin very long . 13. Pimelodus wilsoni. 

2. Gill-membranes broadly united to the isthmus. 

Caudal fin deeply forked . 14. Pseudauchenlpicrus gappy i. 

Caudal tin obliquely truncate. 15. Parauchenipterus pasete. 

B, Body covered on each side with 2 series of himelhe, 

overlapping on the mid-lateral line ,* adipose fin with a 
movable spine. 

1. Two pairs of nuchal plates between parieto-occipital 

and basal shield of spine of dorsal fin. 

a. Coracoids not exposed on ventral surface. 

16. Calliehthys hieri. 

b. Coracoids exposed ventrally. 

A median series of plates extending the whole of the distance 

from dorsal to adipose fin . 17. 0. Uttaralis. 

A median series of plates in front of the adipose fin, not extend¬ 
ing forward to the dorsal. 18. G.thoracatus. 

2. Parieto-occipital produced into a process which reaches 

the basal shield of the spine of dorsal fin. 

19. Gory dor as miens. 

0. Body covered on each side by 4 or 5 scries of bony 
plates ,* adipose fin with a movable spine. 

1. Upper surface of snout covered with small granular 

plates. 

a. Interoperculum little movable, not notably spinate 
or bristly. 

Eye moderate; snout ovate .. 20. Pleeostomus tjuacari. 

Eye small; snout broadly rounded .. 21. P. rob ini. 

5. Interoperculum freely movable, with a hunch of 
slender spines with hooked apices, which can be 
everted.b 22. Ancistrits trmitatis. 

2. Upper surface of snout naked, bearing prominent fleshy 

tentacles in the males . 23. Xenocara cirrhomm, 

IV. Body elongate, eel-shaped, naked; no paired fins; gill- 

openings represented by a single ventral slit. 24. Symbranchus marmomtm . 

V. Body elongate, enclosed in a series of bony rings; no ventral 

tins; snout produced, tubiform... 27. Doryichthys lineaias. 

VI. Body scaly; anterior part of dorsal fin formed of spines 
or a separate anterior dorsal formed of spines or of simple 
flexible rays. ,■ 

A. Ventrals separate, each formed of an outer spine and of 
five branched rays. 

1 .1. A single dorsal fin. 

Dorsal XVI-XVIII 7-8. Anal XIII-XIV 7-8... 33. Polycentrus schomburgTcii. 
Dorsal X VII-XX 13-16. Anal III 8-10 ......... 34. Crenieichla smsatllis . 

Dorsal XIII-XIV 9-11. Anal III 7—9 . 35. Acara pulchra. 

Dorsal XIV-XV 9-II. Anal IV 8-9 .. 36. Gichlosama bimaculatum. 
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2. Two dorsal fins. 

a. Anterior dorsal of 4? spines. 

a. Jaws with bands of small pointed teeth. 

28. Affonnstom as monticola . 

(3. Jaws with minute ciliiform tcetli * ; anal tin 
usually with Ill 8 rays; 32 to 30 scales in a 
longitudinal series. 

Second dorsal with a seines of small scales behind each ray, other¬ 
wise naked . 29. Mur/il hrasiliensis. 

Second dorsjil covered with small scales .. 30, M. tricJiodon. 

b. Anterior dorsal of 7 or 8 spines; anal with 3 spines, 

the second and third strong f. 

65-75 scales in a longitudinal series; second and third anal spines 

subequal. 31. Gentropomns imdecimalls. 

50-60 scales in a longitudinal series; second anal spine consider¬ 
ably longer than third. 32. C. ensifcrus. 

c. Anterior dorsal of 6 or 7 slender flexible spines; 

anal with a single, feeble spine £. 

Vomer toothed; lower jaw projecting; scales small. 

37. JPhilypmis dormitator. 

Vomer toothless; jaws equal anteriorly; scales rather large. 

38. Dormitator macidatus. 

B. Ventrals united to form a disc. 

1. Jaws with bands of small pointed teeth and an outer 


series of larger teeth. 

32 scales in a longitudinal series.. 39. Gob i us fascia tits. 

60-75 scales in a longitudinal series . 40. CJionophorus banana . 

2. Teeth in the jaws in a single series . 4-1. JSvortJiodus breinceps. 


* Although only If. hrasiliensis and M. tricJiodon have been actually recorded 
from Trinidad, there can be but little doubt that all the species of Mug it which occur 
on the Atlantic coasts of America are to be obtained there. 

These may be distinguished as follows:— 

I. Second dorsal naked except for a series of small scales behind 
each ray; anal with III 8 rays (rarely III 7 or III 9). 


38 to 42 scales in a longitudinal series .. cephalus L. 

32 to 36 scales in a longitudinal series. hrasiliensis Ag. 

II. Second dorsal covered with small scales. 

A. Anal with III 9 rays (rarely III 8). 

42 to 45 scales in a longitudinal series. incilis Hancock. 

36 to 39 scales in a longitudinal series. curema C. & V. 

B, Anal with III 8 rays (rarely III 7 or III 9); 32 to 36 

scales in a longitudinal series.. tricJiodon Poey. 


f Probably all the Atlantic species of Cmtropomus occur in the rivers of Trinidad. 
They may be distinguished thus:— 

I, Anal with III 7 rays, the second and third spines subequal. 

pcctinatus Poey. 

II. Anal with III 6 rays. 

A. Second and third anal spines suhequal; 65 to 75 scales 

in a longitudinal series... undecimaUs Bl. 

B. Second anal spine longer than third. 

75 to 90 scales in a longitudinal series .. parallelus Poey. 

AO to 60 scales in a longitudinal series. ensifcrus Poey. 

t Allied to JPkilgpnm dormitator and certainly to he found in the rivers of 
Trinidad are two species which may be distinguished thus;— 

Vomer toothless; lower jaw projecting; scales small. 

Dorsal with VI, I 8 rays. Meotris pisonis Gm. ‘ 

Dorsal with VII, I 10 rays . 12. cfuavina C. & V. 
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1. MACRODON TRAH1RA Spix. 

“Guabin.” 

u Much appreciated as an article of food, although rather bony ; 
they are purchased readily by the labouring classes. 

“ A very small specimen*(30 mm.) was caught at Cumuto ; it was 
skimming along the top of the water when captured. Examples 
of this size can vibrate the pectoral fins with extreme rapidity; 
they often rest as if asleep, hence the name 4 Dormeuse.’ 

u Colour; greenish, a more or less distinct blackish longitudinal 
band and irregular cross-bars; vertical fins with series of dark 
spots.” 

Hab. Brazil; Guiana; Venezuela. 

2. ERYTHRINUS UNITiENIATUS Spix. 
u Yarrow.” 

u Found all over the island in muddy streams. 

“ Colour; greenish or olivaceous; sometimes a dark longitudinal 
lateral stripe; fins pink.” 

Ilab. Brazil; Guiana; Venezuela. 

Genus Corynopoma. 

Slevardia Gill, Ann. Lyc. X. York, vi. 1858, p. 424. 

Corynopoma Gill, t. c. p. 425; Giinth. Cat. Fish. v. p. 287 
(1864). 

Nematopoma Gill, t. c. p. 428. 

This genus appears to be allied to Tetragonopterus , from which 
it differs in the more posterior position of the dorsal fin, the 
absence of an adipose fin, and in the curious sexual characters. 

3. Corynopoma rush. (Plate XXII. fig. 3.) 

Stevardia albipinnis Gill, Ann. Lyc. X. York, vi. 1858, p. 425. 

Corynopoma riisei Gill, t. c. p. 426 ; Giinth. Cat. Fish. v. p. 287 
(1864) ; Liitken, Vid. Med. 1874, p. 223. 

Corynopoma veedoni Gill, t.c. p. 427; Giinth. 1. c. 

Nemaiopoma searlesii Gill, t.c. p. 429. 

Corynopoma albipinnis Giinth. 1. c. 

Corynopoma searlesii Giinth. t. c. p. 288; Liitk. 1. c. fig. 

Body compressed, subfusiform, the depth 3-31 in the length, 
the length of head 4|-4f. Snout much shorter than eye. the 
diameter of which is 2|-2| in the length of head and nearly equal 
to the mterorbital width. Mouth small, very oblique, the maxillary 
nearly vertical, just in front of the eye. Teeth compressed, with 
strong median cusp and 1 to 3 smaller cusps on each side, in 2 series 
in the upper jaw, 1 in the lower. Operculum, in the female, with 
a short pointed projection ; in the adult male with a long, slender, 
curved prodess terminating in a compressed expansion at the level 

of the dorsal fin. Scales 38-44 ^§,.5 or 6 between lateral line and 
root of ventral; lateral line complete. Dorsal 9—11, commencing 
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above about the seventh anal ray ; when laid back, in tbe female 
not nearly reaching the caudal, in the adult male extending well 
beyond the base of caudal. Anal 25-30, commencing at or a little 
behind the middle of the length of the fish; last ray, when laid 
back, in the female not reaching the caudal, in the adult male 
extending well beyond tbe base of the caudal. Pectorals and 
ventrals extending to or nearly to the origin of anal; ventrals 
7-rayed. Caudal deeply forked, the lobes equal in the female, the 
lower considerably produced in the adult male. Caudal peduncle 
l|-2 as long as deep. Olivaceous, with silvery reflections; a 
blackish stripe along the middle of the side ; fins pale. 

14 examples, measuring up to 45 mm. in total length. 

The genus fitevardia was founded either on females or on very 
young males, with the operculum ending in a short pointed process 
and the fins not produced. Corynopoma included males of small 
size, with the opercular process short and the fins moderately pro¬ 
duced, whilst Nematopoma was for the fully developed males. 
Liitken pointed out that these supposed generic differences were 
to be found in examples of the same species, according to the size 
of the specimen taken. These changes are now found to be con¬ 
fined to the males, and I see no reason to believe that more than 
one species has formed the basis of Dr. Gill’s descriptions. This 
genus has only been recorded from Trinidad. 

“ The 4 * * * * * 10 Swallow-tailed Sardine’ is fairly plentiful in the Tacarigua 
River. Some have a peculiar pair of 4 paddles ’ attached to the 
gill-covers, whilst others have no trace of them nor do they have 
the exaggerated fins which the ones with 4 paddles ’ possess. They 
are caught in company and are, presumably, the same species. 
The scales are faintly defined, generally silvery; the back is 
translucent greenish.” 

4. Tetragonopterus Tjmuiics Gill. (Plate XXII. fig. 4.) 

Depth of body 3-3£ in the length, length of head 4-4*-. Snout 

much shorter than eye, the diameter of which is 2| in the 
length of head and a little greater than the interorbital width. 

Maxillary extending to below the anterior | of eye, with a more 

or less evident series of small teeth. Scales 38 5 between 

lateral line and root of ventral fin; lateral line complete. Dorsal 

10, with 8 branched rays, its origin a little nearer to tip of snout 
than to base of caudal; anterior rays longest, nearly as long as 
the head. Anal 29-31, with 26 to 28 branched rays. Pectoral 
extending beyond base of ventral; ventrals originating in advance 
of the dorsal, extending to the anal. Caudal forked. Caudal 
peduncle as long as, or a little longer than deep. Olivaceous or 
greenish above, silvery below; a silvery longitudinal band from 
operculum to base of caudal; a more or less distinct dark humeral 
spot; a black longitudinal band on the middle caudal rays, edged 
with yellow above and below. 

Here described from two specimens from Trinidad, 60 and 
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65 mm, in total length, one received from the Copenhagen 
Museum as T, trmitatis Gill's description of T. tceniurns is, 
so far as it goes, perfectly applicable to T. trmitatis , and there 
can he hut little doubt of their identity. This species is known 
only from Trinidad. 

5. Tetragonopterus guppyi, sp. n, (Plate XXI. fig. 1.) 

u Mountain-stream Sardine.” 

Depth of body 3-3| in the length, length of head 
Snout shorter than eye, the diameter of which is 3~3d in the 
length of head and less than the interorbital width. Maxillary 
extending a little beyond the vertical from the anterior margin 

of eye, with a series of small teeth. Scales 38-40 5^ to 61 

between lateral line and root of ventral fin ; lateral line complete. 
Dorsal 10, with 8 Imrnched rays, its origin a little nearer to tip 
of snout than to base of caudal.; anterior rays longest, shorter 
than the head. Anal 29-32, with 26 to 29 branched rays. 
Pectoral extending to or a little beyond the base of ventral; 
ventrals originating in advance of the dorsal, extending nearly to 
the anal. Caudal forked. Caudal peduncle as long as deep. 
Silvery, back dark greenish; traces of a dark humeral spot; a 
blackish longitudinal band on the middle caudal rays; caudal 
lobes yellow. 

Five specimens, 65-85 mm. in total length. 

This species is allied to the preceding and also to T, wappi Guv. 
& Vab, which has a much larger head. 

u Found in clear pebbly brooks with rapid current and plentiful 
in the Glenside Estate Stream, at the foot of the Northern Range 
of hills.” 

6. Tetragonopterus maculates L. 

“ Pink-finned Sardine.” 

<£ By far the commonest of the Sardines; they swarm in the 
Maracas River, which is clear and at times very rapid. 

“ Colour: Silveiy, back darker; a dark humeral spot and a 
blackish spot at the base of caudal; fins bright pink,” 

Hah, Brazil; Guiana; Venezuela. 

7. Tetragonopterus (Hemigrammus) unilineatus Gill. (Plate 
XXII. fig. 5.) 

u Sardine Dor^e.” 

Depth of body 2|-2| in the length, length of head 4. Snout 
much shorter than eye, the diameter of which is 2| in the length 
of head and slightly greater than the interorbital width. Maxillary 
extending slightly beyond the vertical from the anterior margin of 
oye, with; a series of minute teeth. Scales 32-35 4|-5| be- 

; tweeh' lateral line,, and root' of ventral, fin;. lateral line: on 9' to 12 

* Liitken, Vid. Medd. 1874, p, 2B4. a 
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scales only, absent posteriorly. Dorsal 10-11. with 8 or 9 branched 
rays, its origin equidistant from tip of snout and base of caudal; 
anterior rays longest, nearly as long as the head. Anal 26-30, 
with 24 to 27 branched rays, produced anteriorly. Pectoral 
extending beyond the base of ventral; ventrals originating in 
advance of the dorsal, extending to the anal. Caudal forked. 
Caudal peduncle as long, or nearly as long as deep. Olivaceous, 
with silvery reflections; an indistinct stripe from operculum to 
base of caudal; a blackish spot on the middle of the dorsal fin ; 
an oblique blackish stripe from the origin of anal to the extremity 
of the third branched ray; dorsal and anal yellowish; caudal pink, 
with a pale margin. 

Here described from two specimens, 32 and 36 mm. in total 
length, from Trinidad. This species has not been recorded from 
other localities. 

“ Pound in drains and ravines in the high woods, Cumuto ; they 
cruise in small shoals.” 

8. Chirodon pulcher Gill. (Plate XXII. fig. 2.) 

“ Sardine Doree.” 

Depth of body 2|-2f in the length, length of head 4|-4§-. 
Snout i as long as eye, the diameter of which is 2.J in the length 
of head, interorbital width 2-J. Maxillary extending to the 
vertical from the anterior margin of eye. Scales 32-343|-4-i 
between lateral line and root of ventral fin; lateral line complete. 
Dorsal 11, with 9 blanched rays, its origin equidistant from tip 
of snout and base of caudal; anterior rays longest, longer than 
the head. Anal 23-25, with 21 or 22 branched rays. Pectoral 
extending to base of ventral; ventrals originating in advance of 
the dorsal, extending to or nearly to the anal. Caudal forked. 
Caudal peduncle as long as deep. Olivaceous ; sides silvery or a 
silvery longitudinal stripe from operculum to base of caudal; an 
indistinct dark humeral spot; a blackish spot at the base of caudal, 
posteriorly ending in a point and margined with yellow above and 
below ; dorsal and anal pink. 

Four specimens, measuring up to 40 min. in total length. 

This species is known from Trinidad only. Pound in drains and 
ravines in the high woods, Cumuto ; they cruise in small shoals, 

9. Curimatus argenteus Gill. (Plate XXI. fig. 3.) 
u Stout Sardine,” 

Depth of body 2| in the length, length of head 3|—4, Snout as 
long, or nearly as long as eye, the diameter of which is 3|-3| in 
the length of head, interorbital width 2. Maxillary extending to 
below the nostrils. Scales 36 5 or 5| between lateral line 

and root of ventral fin. Dorsal 11, with 9 branched rays, its 
origin nearer to tip of snout than to base of caudal; anterior 
branched rays longest, about as long as the head. Anal 9, with 
7 branched rays, reaching the base of caudal when laid "back.. 
Pectoral extending f or more than | of the distance from its base 
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to the base of ventral. Ventrals 9-rayed, originating in advance 
of the vertical from the middle of the dorsal. Caudal forked. 
Caudal peduncle deeper than long. Silvery; a blackish spot on 
the caudal peduncle, another on the basal part of the dorsal fin; 
fins pale yellowish. 

Three specimens, 70-100 mm. in total length. 

There are examples of this species from Dominica in the British 
Museum collection, but it lias not yet been recorded from other 
localities. 

“ Plentiful in the Ravines of the Streatham Lodge Estate.” 

10. Carapus fasciatus Pall. 
u Cutlass Fish.” 

“ Found in the Bejucal Swamp and Cuniuto,, 

“ Colour : head and hack dark olive-green ; sides with alternate 
oblique bars of blackish and grey; anal fin blackish; head and 
body sprinkled with metallic specks.” 

IIah. Paraguay to Guatemala. 

11. Arius spixii Ag, 

“ A silver-grey Cat-fish, found in brackish water at the mouth 
of the river Oaroni, where it attains a large size.” 

Hah. Brazil; Guiana; Venezuela. 

12. Arius iierzbergii Bl. 

Hah. Brazil; Guiana; Venezuela. 

13. PlMELODUS (RhAMEIA) WILSON I Gill. 

Depth of body about 5 in the length, length of head 4|-4h 
Head covered with skin, nearly as broad as long. Snout twice as 
long as eye, the diameter of which is 6 in the length of head; 
interorbital width 2£. Jaws equal anteriorly; maxillary barbel 
extending to middle, or even beyond the end of adipose fin ; outer 
mandibulary barbel about reaching end of pectoral. Occipital 
process 2-|~3 times as long as broad, extending back beneath the 
skin, separated posteriorly by a distance about equal to its own 
breadth from the basal shield of the dorsal spine. Dorsal I 6 ; 
spine slender; middle branched rays a little more than | the 
length of head; free edge of the fin convex. Adipose fin com¬ 
mencing a short distance behind the dorsal and extending nearly 
to the caudal, its length 2^2f in that of the fish. Anal 11, low 
anteriorly, rounded posteriorly, the rays gradually increasing in 
length to the eighth or ninth, which is J the length of head. 
Caudal forked; lobes of equal length, the upper pointed, the lower 
rounded. Pectoral spine with inner edge finely serrated, about f 
as long as the fin, which is f the length of head. Ventrals 
extending f-|- of the distance from their base to the origin of 

Back olive-green or grey; sides blackish bine splashed with 
whitish; lower parts white; body sometimes covered with dark 
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spots; fins dusky, the dorsal with a light band along the basal 
part. 

“ Found all over the island, fairly plentiful, sometimes exceeding 
a foot in length.” Here described from two specimens of 180 and 
200 mm. Known only from Trinidad. 

14. PSEUDAUCHENIPTBRUS GTJPPYI, Sp. 21 . (Plate XXIY.) 
a Yellow Catfish.” 

Depth of body 4J-4-| in the length, length of head 4-4§. Snout 
not longer than eye, the diameter of which is 4~5 in the length of 
head and 2-3 in the interorbital width. Head nearly as broad as 
long; upper surface, excepting the snout, rugose, not covered by 
skin ; frontal bones not swollen; profile rising evenly from snout 
to dorsal fin. Lower jaw scarcely shorter than upper ; maxillary 
barbel extending to anterior ± or middle of pectoral. Dorsal I 6 ; 
spine serrated posteriorly, as long as head. Anal 21; anterior 
rays longest, in the male thickened and considerably produced. 
Pectoral spine with serrated inner edge, as long as the head. 
Yentrals 8-rayed, extending to the origin of anal. Caudal forked. 
Upper half of body blackish green, with several vertical series of 
small yellowish-white spots ; lower parts white, anteriorly with a 
dark longitudinal band ; fins yellow, the dorsal dark at the base, 
the caudal with a blackish margin. 

Caroni River. 

Two specimens, 145 and 185 mm. in total length. 

“ Caught in numbers, especially where small streams empty 
themselves into the Caroni.” 

15. Parauchexipterus pasEjE, sp. n. (Plate XXIII.) 
u Grouper Cat-fish.” 

Depth of body 3-1- in the length, length of head 4. Snout as 
long as eye, the diameter of which is in the length of head and 
3 in the interorbital width. Head as broad as long ; upper surface 
rugose, not covered by skin ; interfrontal fontanel oval, continued 
anteriorly as a narrow groove ; parieto-occipital a little longer than 
broad, a little longer than its distance from the base of the dorsal 
spine ; nuchal shield rounded posteriorly, its length equal to that 
of the basal shield of the dorsal spine (measured in the mid-dorsal 
line). Lowei* jaw somewhat proj ecting; maxillary barbel extending 
to anterior J of pectoral; mental barbel extending a little beyond 
the base of the post-mental, which reaches the base of the pectoral. 
Dorsal I 6 ; spine smooth except for a median anterior series 
of nodules, a little more than ^ the length of head. Anal 23, 
rounded anteriorly and posteriorly, slightly emarginate medianly. 
Pectoral spine serrated on both edges, nearly as long as the head; 
humeral process extending beyond the middle of the pectoral spine. 
Yentrals 6-rayed. Caudal'obliquely truncate. Yellowish, spotted 
and marbled with blackish; belly white, with small greyish spots. 

Caroni River. 

Prog. Zool. Bog.— 1906, Yon. I. Ho. XXVI. 26 ■ ; 
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A. single specimen, 210 mm. in total length. 

6t Uncommon, only two specimens taken in a large pool near the, 
Frederick Estate; they were covered with thick slime, which peeled 
off in sheets soon after they were put in spirit.” 

16. Oallxohthys knebi Gill. 

“ Flat-headed Uascadura.” 

Depth of body 4-41 in the length, length of head about 4-|. 
Head broader than long. Snout broad, rounded, its length 3| in 
the length of head. Diameter of eye 9 in the length of head, 
interorbital width 1§-. Parieto-occipital broader than long. Inner' 
barbel longest, extending beyond the middle of the pectoral fin. 
Coracoids not exposed on lower surface of body. Scutes ; an 
irregular series of small scutes in front of the adipose fin. Dorsal 
8; first ray a short fiat spine, second simple, the rest branched, the 
middle rays longest, f the length of head. Anal 6, when laid back 
extending to base of caudal. Pectoral spine from more than i to 
nearly the length of head. Caudal rounded. Brownish or greyish 
brown, with obscure darker spots ; fins yellowish, with dark spots. 

Here described from two specimens, 115 mm. in total length, 
from Trinidad. This fish has not yet been recorded from other 
localities. 

“ Plentiful in the Bejucal Swamp, but found all over the island., 
This fish can shuffle along the ground rapidly and grunts faintly 
when handled.” 


17. Callichthys littoealis Hancock. 
u Common Oaseadura.” 

“ Yery plentiful in muddy swamps and also found in livers 
and in ravines with muddy bottoms. In the dry season they are 
caught and sold in thousands, being much appreciated as food. 
When the water has subsided in the swamps they are easily 
captured by baling out the muddy pools. They can move along 
the ground rapidly and can live a long time out of water; when 
handled they make a, grunting noise. This species constructs a 
floating nest on the top of the water, and according to Mr. Pasea 
they breed in the wet season in drains which dry up in the dry 
season; they are very savage at this period and will make an 
offensive display when the water is disturbed near their nests/* 

Hob. South America, from Paraguay to Ecuador. 

18.' Callichthys thoracatus C. & V. 

Hah, Brazil; Guiana; Venezuela. 


19. CoRYDGRAS jENEUS Gill. 

“ Small Caseadura.” 

Depth of body 2A-3 in the length, length of head 3|. Diameter 
, m| ;eye;4|- in the length of head, interorbital width' 2. , Profile- 
convex from snout to origin of dorsal.' 1 Lower lip free, with 
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a pair of barbels which are shorter than the diameter of eye ; 
barbels at the angle of the mouth extending to the base of 
pectoral fin. Exposed parts of the coracoids widely separated 
below. Scutes 2 or 3 unpaired ones- in front of the spine of 
the adipose fin. Dorsal I 7 ; spine b-f the length of head ; 
anterior branched rays longest, f the length of head. Anal I 6, 
when laid back extending to base of caudal. Pectoral spine with 
serrated inner edge, extending nearly to or a little beyond the 
base of ventral. Caudal forked. Caudal peduncle much deeper 
than long. Head and upper part of body dark greenish ; lower 
parts abruptly lighter; fins pale yellow, the dorsal and caudal 
more or less dusky. 

Here described from 5 specimens, 65 mm. in total length, from 
Trinidad and Grenada. This fish has not yet been recorded from 
other localities. 

20. Plecostomus guacari Lacep. 

Hab. Paraguay to Venezuela. 

21. Plecostomus ROBIN! 0. & V. 

Hab. Montevideo; Trinidad. 

22. Ancistrus trinitatis Gthr. 

This little-known species may prove to be allied to A. hach-i 
Bouleng. Apparently Liitken had a specimen of another species 
of this genus from Trinidad, -which may be related to A. mega- 
eephalus Giinth. 

23. Xexocaea cirrhosum C. <fc V. 
u Bearded Teta.” 

Hab. Paraguay to Venezuela. 

24. Symbraxchus marmoratus Bl. 
u Eel” or “ Zangie.” 

u They live in holes or under rocks or buried in the mud and 
come out in search of prey, especially after heavy rain. They 
lie among the dead leaves at the bottom of the pools and grab at 
the small fry as they pass. During the wet season they may 
often be seen lying perfectly still at the bottom of the pools. 

“ Colour: greenish or yellowish, spotted with brownish.” 

Hab. Tropical America. 

25. Haplochtlus hakti Blgr. (Plate XXI. fig. 2.) 

“ Small Guabin.” 

Depth of body in the length, length of head 3§-4. 

Snout a little shorter than eye, the diameter of which is 
3|—3f in the length of head, interorbital breadth l|-2.' Maxil¬ 
lary not extending to below the eye; jaws equal anteriorly; 

. i ' 26* ■... / 



390 


ME. C. TATE REGAN ON 


[Apr. 10, 

bands of small pointed teeth, with an outer series of enlarged 
teeth ; on each side of the lower jaw 1 or 2 teeth of the outer series 
are stronger than the othei'S, curved, canine-like. 40-42 scales 
in a longitudinal series. Dorsal 8-9, rounded, the longest rays 
§-| the length of head. Anal 15-17, commencing at a point 
equidistant from tip of snout and extremity of caudal, ending 
below the middle or posterior part of the dorsal fin; rays in¬ 
creasing in length posteriorly. Pectoral about f the length of 
head or of the distance from its base to the base of ventrals. 
Ventrals 6-rayed, extending nearly to the origin of anal. Caudal 
rounded or subtruncate, a little shorter than the head ; outer rays 
gradually increasing in length, several terminating at the upper 
and lower edges and comparatively few at the posterior edge of 
the fin. Olivaceous or greenish above; sides with bright green or 
blue longitudinal stripes alternating with series of dark red spots 
along the rows of scales ; vertical fins usually orange ; dorsal with 
3 or 4 series of small dark spots; anal with 2 or § series of very 
small dark spots on its basal part, often with a narrow dark edge ; 
caudal often with a blackish ocellus on the upper part of its base, 
sometimes with undulating strife or series of spots, sometimes 
with a dark edge. 

Here described from 3 specimens, 60-85 mm. in total length, 
from Trinidad. 

Three much smaller specimens from Trinidad and Venezuela 
were described by Dr. Gunther under the name Rimdus micro - 
pus. The doubt which he expressed as to their identity with 
the Fund-ulus micropits Steind. of the Rio Negro was well 
founded, as these specimens show want of agreement with 
Dr. Steindachner’s description in several important respects. 

“ Found everywhere and the sole occupants of the large pools 
worn out of the solid rock by the rapid descent of the water in a 
series of cascades. They are able to reach these mountain pools, 
which are often situated at considerable elevations, through their 
powers of leaping. They travel overland during wet weather. 
Very active and voracious; a female kept in an aquarium swal¬ 
lowed two good-sized 4 Belly-fish’ (Girardinus guppyi), alive and 
entire, one after the other. They always jump out of any 
vessel in which they are placed, and if the sides are too high to 
clear at one leap they can stick on with their fan-like tails and 
leap higher; when about to leap, or to make an attack, they bend 
their backs and drop the dorsal fin.” 

26. Girardinus guppyi Gthr. (Plate XXII. fig. 1.) 

“Belly-fish,” 

44 This fish receives its name from the fact that the females 
usually have the abdomen distended with young. It is very 
plentiful, especially in such places as the 4 Dry River,’ at Belmont, 
a suburb of Port-of-Spain, where they swarm in the filthy soapy 
water that drains from the yards of the dwellings' along the river. 
They save a deal of trouble by consuming the mosquito worms. 
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The male is a very elegant little fish and varies considerably in 
colour and marking. 

“Colour: Male olivaceous, silvery below ; a dark longitudinal 
stripe from eye to middle of side, another on the posterior part of 
the body; usually two to four blackish spots, including one at 
each end of the posterior stripe; these may he accompanied by 
reddish spots. Female olivaceous, silvery below', without spots or 
stripes/’ 

27. Douyichthys lineatus Kaup. 

Hab. Atlantic Coasts and Fivers of Tropical America, the 
African L > amleatus being apparently distinct. 

28. Agonostomus monticola Bancroft. 

Hob. Fresh-waters of the West Indies (Jamaica, Barbados,. 
St. Vincent, Dominica,, Trinidad) and of Mexico. 

29. Mugil brasiliensis Ag. 

Hab. Cuba to Patagonia. 

30. Mugil trichodon Poey. 

Hab. Florida to Brazil. 

31. Oentropomus undecimalis Bl., and 

32. Oentropomus ensifeeus Poey. 

44 These fishes, known as 4 Broche,’ 4 Robalo/ or 4 Snook/ were 
caught in the Caroni Fiver, w T here they ha ve been taken over 
20 pounds in weight. They are marine, but go a long way up 
fresh-water streams in search of food. According to Mi*. Pasea, 
they can be bred in artificial ponds or in large fresh-water pools, 
that have no connection with the sea.” 

Hah. Atlantic Coasts and Fivers of Tropical America. 

33. Polycentre s scHOMBURGKii Midi. & Trosch. (Plate XXV.. 
fig. 2.) 

44 The 4 King or Black Cascarob ’ is a very peculiar little fish, 
which, when alarmed, changes almost instantly from black to 
whitish or pinkish white, rapidly vibrates the pectoral fins, and, 
instead of running away, turns on one side and remains for a long 
time in a crouching position. They are uncommon, and were 
caught by means of a circular hand-net in the thick rank grass, 
which grows at the sides of the ravines.” 

Hab. Trinidad; Venezuela; Guiana. 

34. Crenicichla saxatilis L. 

44 Fame 4 Mulet ’ (pronounced Mil-lay). Head olive or greyish 
green; eye with a dark crimson splash ; back dull olive and 
yellowish green, belly greyish or bluish grey ; pale green metallic 
spots on the sides often present, or if they be absent, blackish 
cross-bars ; sometimes a blackish longitudiral stripe; fins varying; 
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from yellowish to blackish blue, sometimes edged with black and 
white. 

a Found singly or in pairs in most streams and pools and ta ke a 
hook readily at times.” 

Hab, Rio Grande do Sul to Venezuela. 

35. Acara pulchra Gill. (Plate XXV. fig. 1.) 

u Small Cascarob.” 

“ This is a very elegant fish, prettily marked with bright green 
and blue spots and with dark cross-bars on the sides. It was 
interesting to see one of these beautiful fish in charge of its family 
of about one hundred young ones, which he or she was vigorously 
defending. These small fry were moving under its body, and when 
any other fish made an attempt to snatch one, he or she snapped 
viciously at the offender. This species is plentiful everywhere.” 

Hab. Colombia ; Venezuela ; Trinidad. 

36. ClCHLOSOMA BXMACULATUM L. 
u Large Cascarob.” 

“ Plentiful in muddy id vers, ponds and swamps, but not in the 
clear streams;” 

If ah. Brazil; Guiana; Venezuela. 

37. Philypnus dormitator Lacep. 

“ Taken in the Carohi River; the specimen was very docile, 
allowing us to handle it and making no display of resistance.” 

Hab, West Indies and Atlantic Coast streams from Mexico to 
•Guiana.' 

38. Dormitator maculates Rl. 

44 Taken at Bejucal Swamp in muddy pools.” 

Hab. Atlantic coasts and rivers of Tropical America. 

fSS.fGdRXUS FASCIATUS Gill. 

Body compressed, elongate, the depth 6 in the length, the 
/of Read 1 3|-3|. Snout as long as eye, the diameter of 
which; Tn-the length of head. Interorbital space narrow. 
Cleft of mouth slightly oblique, entirely below the level of the 
-eye; maxillary extending to below anterior part of eye’;' jaws 
with bands of small pointed teeth and anteriorly with an outer 
series of larger teeth ; posterior tooth of outer series in lower jaw 
a curved canine. Gill-openings vertical, in front of the bases of 
the pectorals, not produced forwards below. Head and nape," 
thorax and lower 1 part of abdomen naked; scales finely ot m0&^ : 
increasing in size posteriorly, about 32 in -a longitudinal series. 
Dorsal VI, 12; rays of anterior dorsal, especially the third, pro¬ 
ducer! as filaments in the male. Anal 13. Pectoral without free 
rays above, as long as head, extending to the origin of anal. 
Ventrals extending nearly to the origin of anal. Caudal rounded, 
mffcet the length of the fisfih Greenish, with dark' 
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spots, upper part; of head mid body with irregular snots - on 
oblong spot 0,1 the lower port of cheek and aSKA on 

the ST'!”w Tr f 3 OV t liu TV Sp ° t,a aIor *S * he “iStlle of 

<* am(hi > «*■ ° f -- 11 ^« 

f 70h } total long),!., from Trinidad. 

1 h<d e TO tins must ho the species described by Dr. Gill as 

KS°VVH “d 10 ' tiUmSh hG giwS th ° mun1,or & fin-«»ys as: 

4(1 <JHO.VOI»HORUS BANAXA (j. & V. 

Jlah, Tropical America. 

4 L Evortjiodus bukvxokps Gill. 

llah, Trinidad; Surinmn. \ 
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< hu'Oihm pniche}', p„ 385. 

t i'lkii, <$. 3 a. 9 , p. 382. 

r torn mm », p. 888. 
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Plate XXIII. 
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Plata XXIV. 
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Platk XXV. 
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of Glatmlaria>, flympodiimi, Xenia , flponyodes, LithophyUm and 
$deroph?jtnm ; but there are also some representatives of the 
deeper water fauna, e. <7,, species of Pterocides and Ymjtdaria . A. 
few specimens* collected by Mr. (Jrosslainl at Cape Verde Islands 
have been included in the report. We have been indebted to the 
indefatigable collector for some notes on the colours of the living 
animals. 

List of Species. 


Order I, STOLOXIFERA Hickson. 

Family 0 ornulakiidjr. 

OlaimlariagarcUc Hickson. 

„ „ „ var. biennis, nov. 

„ flam May, 

„ gracilis May. 

„ rep fans Hickson. 

„ striimmu Elimiherg. 

„ margaritiform Thomson & Henderson. 

„ erosslandi , sp. n. 

„ repens, sp. u. 

„ pulchra , sp. n. 

„ Zanzibar ensis, sp. n. 

„ mollis , sp. n. 

„ parmla, sp. n. 

„ pregnans , sp. n. 

Sympodhim punetatum May. 

„ eceruleum Ehrenherg. 

„ fuscum~ 9 sp. n. 

„ sphmdens. sp. n. 

Family T v b i p o e i d je. 

Tnhipora chamissonis Eh rent erg. 


Order II. ALC YOXACEA Verrill (pro parte). 

Family X e S’ 11 d je. 

27enia nmbellatci Savigny. 

,, quinqneserta May. 

„ mcmbranacea Schenk. 

„ eoemilea Ehrenherg. 

„ tenia tana. Schenk, var. el on gat a, nov, 

„ rig Ida, sp. n. 

Meterorenia elisabeflue Kolliker. 

Cespitularia emrulca. May. 

Family Alcyoviid je. 

Alegonium pachi/chulos Khmzinger. 

Si mil aria brass! ea May. 

„ ftmgoides, sp. n, 

Sc’leraphytum polydaetyhm Dana. 

„ quereiforme Pratt. 

„ marenzeUeri Pratt (—Lolophgtum marenzellcri). 

„ Mr turn Pratt. 

„ viride, sp. n. 

ILobophytum paudflorum Ehrenherg. 

.Via. Clavidaria partnda, .sp. n., Lophogorgia crista Mobius, Leptogorgm 
'b&kmesd r $p ..'it'■ '■ t, ‘ , 
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Family N u p n t u y i i> m. 

Subfamily SroNooMNAt. 

Nvph(hya zanzibarcnsis, ftp. n. 

„ „ vnr. mollis, uov. 

,, armata, sp. n, 

Sdpongodes hemprivhii Kluimugcr. 

,, crosstandi, sp. n. 

„ zansiharensis, sp. n. 

„ kiUeenthali, ftp. n. 

, [All those spumes of Spang odes should, according to Kukcnthal,bo 

named Dendronephthifa, but wo sou no reason to change.] 
lAlereonephthya zanzibarcnsis, sp. n. 

IMhophytum slogans (Kiik.) —Ammotliea elegans May, 

„ viride (Kiik.) —Ammothoa viridis May. 

„ brassiviun (Kiik.) == Ammot/iea brass ira May. 

„ ramosum (Quoy efc Guimard). 

„ 1 ht/rsoidcs (Kiik.) ~ Am moth ea tligrso ales Eh real) erg. 

„ var. durnm, uov. 

„ flamm May. 

iV raspongodes stviata Thomson fa Henderson. 

Subfamily Smi: 0 K 0 f 40 uaiN.i:. 

tiiphonogorgia intermedia, sp. u. 

Order ill. PSKUDAXONIA G. von Koch. 

Family S c h K it o a o r i+ r n At. 

flnberogorgia haltikeri Wright fa Studer, var. Zanzibarensis, uov. 
Family M, n n i t o t) 11> At* 

f Trig/del (a eri/thrm Gray — M'opsea myithma Kluimuger. 

„ mriabitis, sp. u. 

Order IV. AX IF ERA G. von Koch. 

Family G o it <* o w i :o as. 

Leptogorgia ochracea , sp. n, 

Lophogorgkt crista Mobius. 

„ UUkeiii Wright fa Studer. 


Order V. STEREOHOTOKEA Bourne. 

Section A. Ampiwxaciu. 

Family T a u w s r 1 1> a:. 

Telesio ruphofa Hickson fa Hiles. 

„ arborm Wright fa Studer. 

Family C us h o a a it a 1 11> a?. 

Cmlogorgia pat mom Wright & Studer. 

„ repens, sp. n. 

Section R. PswjiTVZdoM. 

Family 'V i R a u l a r i i x> At, 

Yirgnlaria mirabilis Lamouroux, vnr. pediment aba Kdllikcr. 
„ mnUioalycina, wp, n. 

Family Punkatuud*«. 

Subfamily I ’teroei m was. 

Tberoeides braohgcmkm Kolliker. 

„ rigidum, sp.' n. 

n . puhhsllum, sp. n, . 
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General Notes. 

Before proceeding to the systematic description of species we 
may call attention to some facts of general interest:. 

(1) Tim collection includes specimens of over (>0 species, of 
which 25 are new. But seven of these new forms belong to the 
prolific genus Olavidaria . 

(2) The most interesting new forms in the collection are the 

following:. Glarularia preguans (viviparous), Miphonogorgia 

intermedia (which seems an annectent type), Wrighidh m/ria frills 
(a Melitodhl with great variability of coloration), Ccdogorgia repens 
(with entrusting habit), Virgiilaria muMicalycina, Pteroekles 
rigid'wni, and Pi. pnlchdlmn. 

(3) Mr, Crossland's Zanzibar collection ((53 species) and Prof. 
Tlerdman’s Ceylon collection (42 species) have only 3 species in 
common, namely:— 

Clam tlaria margcmti/ene } 

Xenia umhettata , 

Paraspongodes striata. 

lophogorgia liitkeni, here recorded from, the Cape Verde Islands, 
also occurred in the Ceylon collection. 

(4) We have given some illustrations of the great variability of 
the species of Clamdaria and Xenia, e. g. as to the number of rows 
of pinnules, the number of pinnules, the bare streak on the 
tentacles, the spicules, and so on. 

(5) Viviparity.— In Clamdaria pregnans, sp. n., there are large 
embryos which cause a unilateral protuberance on the polyp-tube 
a, short distance below the mouth. They seem to be liberated, by 
a, rupture of the delicate body-wall. Embryos were also found in 
Clamdaria parrnda, sp. n. Viviparity was recorded by Hickson 
in Gorgonia capensis , and it is probably not infrequent in Aleyo- 
narians, as we have observed it in Ohrysogorgia< j!mills (Th. & IL); 
Ceratoisis gracilis (Tin <fc IL); Pe/mattda indica (Th. Sr, II.); 
JHstickaptilmn gracile (Th. & IL.); fJmhdlula dmigaia (Th, & H.), 
and Pimiculina gracilis (Th. & II.), all from deep water in the 
Indian Ocean. Mr. James J, Simpson lias also observed embryos 
in Isis hippuris. 


Note on Localities by jVI it. Orossland. 


As the Aleyonaria are the most abundant and conspicuous 
part of the littoral fauna of East Africa, and as certain species 
and genera are characteristic of different localities, topographical 
information is of especial importance in connection with their 
description. As collections from East Africa have been described 
by some investigators who have contented themselves with giving 
as locality a small village or islet not to he found on any map, and 
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only known, to those having special acquaintance with these coasts, 
] give here some notes on the various localities referred to in this 
report *. 

It must he borne in mind that the Island of Zanzibar has a 
length of 60 miles, and is 20 miles wide at the latitude of the 
town. It is unfortunate that a.s the same name refers to both 
island and town, the locality ‘Zanzibar’ would include every kind 
of habitat, while ‘Beach near Zanzibar Town’ refers to only one, 
or to two, including the special point towards Kiunoa.ni which is 
referred to later. 

Zanzibar Harbour is really an open roadstead, partially protected 
by scattered islets to the north and west and by reefs to the 
south- west. A considerable amount of my collecting was done on 
Prison Island, which is one of these, while the name of another, 
Baui (or Bawe), occurs frequently in the reports of Stuhlmarm’s 
'collections. 

At low spring-tide the shores of Prison Island are over large 
areas literally bright blue with Xenia,s of that colour, and this 
is the case in very many parts of these coasts. Above the level 
of low spring-tides very little of anything occurs, the rock-flats 
being nearly bare. This applies to every part of these coasts, but 
some specimens, referred to in the report, were collected higher 
up the shore. 

The shore at Zanzibar Town is, at low-tide level, muddy, and 
Alcyonaria are nearly absent, except at one point towards 
Kiunoani, where a copious salt-spring issues from under the slabs 
of conglomerate which form the upper part of the shore. Piero 
an oasis of wonderful richness occurs in the desert of mud, and 
corals and alcyonaria cover the whole shore. Brown Xeniidse 
and several fleshy Alcyoniidte are found here in great abundance, 
some colonies of the latter attaining to the size of a yard across. 
Dredging just below this level gives good results, but at depths over 
3 fathoms or so most of the eastern part of Zanzibar Channel is 
very barren. 

Chit aka Bay is a large indentation on the East Coast of 
Zanzibar Island, physically conspicuous, and so coming to be 
marked on good atlases, but of no commercial utility, producing 
only a little mangrove timber. 

At low spring-tides it presents a great expanse of mud, with 
channels of water one or two fathoms deep. The lower parts are 
thickly covered with Ilalimeda sp., and the sides of the channels 
with grass-like Zostera. A large bank in the centre of the hay is 
covered with large sponges, looking like stones at a little distance. 
There is no coral anywhere in this area. Alcyonarians, chiefly 
Xenikhe, abound among and upon these weeds, encrusting forms 
on the bases of the Zostera. 

For more detailed information, see Proe. Camb. Phil Soc. tl p. 493 & xii. 
p. 35 (1902). , , 



398 PROF. J. A, THOMSON AND MR. W. D. HENDERSON ON [Apr. 10, 

Towards the mouth of the Bay, on the north side, there are 
three fathoms of water at low tide, and here another marine 
Phanerogam is abundant, one with a strong hard rhizome and 
stems, a tuft of opposite leaves arising from the top of each of the 
latter. On these hard stems great quantities of bright hkio 
encrusting forms were brought up, and among them quantities of* 
brown JSTephthykhe, <fcc. The quantity and variety of those wore 
most striking, Alcyouarians of one kind or another coming up 
literally by the sackful at many hauls. This spot was almost the 
richest in Opisthobranchs and other interesting forms that I ever 
dredged in. 

Kokotoni Harbour is a broad lake-like enclosure between the 
Island Tumbatu and the north-western shores of Zanzibar. ' The 
village, now very insignificant, lies at its south-western corner, 

A. bank in the narrow southern entrance to the channel upon 
which corals grow, is a- garden of Alcyonarians of wonderful 
variety and beauty, but on the whole the shores are rather barren, 
even of Xeniidm. Dredging reveals a current-swept bottom 
practically barren of all life over the greater part, but in shallower 
water (5 fath. and under) off the north-west shores an area of 
great wealth was found, where IHeroeicles is common. 

On the mainland Mombasa harbour and the reefs in its vicinity 
are very barren, even Alcyonaria occurring but sparsely and 
corals being absent. Sir Charles Eliot had seen a good deal of 
the coast before I arrived and had selected Wasin harbour as 
the best collecting-ground. This is a canal-like channel separating 
the island of Wasin from the mainland; the Anglo-German 
boundary is a few miles south of this. The richness of the shores 
was found to extend over the whole bottom of the channel. The 
dredge generally filled with Alcyonaria and sponges in a few 
minutes, a variety of branched and massive forms occurring in the 
inner or western parts about the Government station of Shimorii, 
while towards the open sea- great quantities of a Telesio, generally 
more or less overgrown with a. red sponge, were brought up time 
after time, while large colonies of Lophogorgia with commensal 
ophiuroids and cirri pedes, the latter embedded in the emnenehyme, 
are common. 

One expects corals, not Alcyonaria, to be the most conspicuous 
and abundant form of animal life in tropical seas, but when it is 
considered that large strips of the East African shores are bare of 
coral, whereas Alcyonaria occur almost everywhere, and, in many 
places with the profusion one associates with corals, their claim 
to be of first importance is seen to be well established. 

■ ’ 1 The corals are, easily first in the Reel Sea, where they abound 
’ 1 practically everywhere. Alcyonaria,'having the same macroscopic 
characters as those of East Africa, are present in magnificent 
abundance, but I have not seen numerous Olavularxidce, and all 
hhe:X^^ brown or grey, not green or blue. 
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Description of Species. 

Order I. STOLONIFEEA Hickson. 

Family 0 o n n ii l a r i r n je. 

(Jlavularia garcke li iekson. 

„ gar eke .Hickson, var. inermis, novo 

,, jfom May. 

„ gracilis May. 

,, reptcms Hickson. 

„ etrnmosa Ehmiborg. 

„ margariiifcrm Thomson & Henderson. 

,, erosskmdi , sp. n. 

repens , sp. n. 

„ pulcJum, sp. n. 

„ Zanzibar ends, sp. n. 

,, mollis, sp. n. 

„ parvula , sp. n. 

„ pregnane , sp. n. 

MyvtipotVmm pimctatum May. 

„ cveruhtm Ehrenberg. 

„ fnscmn , sp. n. 

„ spkndens , sp. n. 

Clavulapja. 
iVotfe <m Genus . 

The problem of species in this genus is very difficult. The 
differences between species arc within a narrow range, and many 
of the distinctions utilised, <s. y. number of rows of pinnules, 
number in each row, seem to be too quantitative in character to 
he very satisfactory. Moreover, what seem to be well-marked 
species are connected by intermediate forms, and even in one 
colony there is sometimes considerable diversity. Let us give 
some illustrations. 

(a) To Clamhria garcim , of which Prof. Hickson had one 
specimen, we are inclined to refer several separate colonies. In 
some of these the pinnules vary from 13 to 30 on each side, yet 
the proportions, the general appearance, and the spicules seem 
identical. Some have one distinct row of pinnules, others have one 
row with fin occasional simulation of two rows, others have two or 
three rows. Other specimens agree absolutely with some of these 
except that we could find no trace of spicules, though some 
members of the same colony showed a few scattered rods, 

(b) In specimens which agree well with G.fiara May, we found 
the pinnules in one row, in three rows, and in four rows; yet 
these forms were otherwise alike, showing, for instance, ■ very 
minute ovoid spicules 0*02 in length by 0*015 in breadth. In 
another quite similar colony the spicules were rod-like—0*02 
in, length, by 0*005 in breadth—and there were also some discs. 
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(c) To C. gracilis May we 3save referred a. colony with pinnules 
in three rows as May described, and to the same species we have 
referred another colony with only one row. This seemed at first 
unjustifiable till we saw that in the colony with throe rows in the 
majority some polyps only showed two rows, while in the colony 
with one row in the majority some showed two rows. 

(d) The total number of pinnules seems to us of more diagnostic 
importance than the number of rows, but in what we believe to 
be C . (jarcicp we find in one colony a, range from l(w>0 pairs. 

(e) Comparisons of different colonies of the same species show 
that there is little use attaching much importance to the hmgt.lv 
and breadth of the bare streak on the tentacles unless one is sure 
that the forms compared are similarly preserved and in similar 
states of extension. 

(/) Oases like that which we have for purposes of convenience 
called (J. gar elm, van. inernvls, lead us to agree with Prof. Hickson 
that the mere absence of spicules does not make a new species. 

Our general conclusion is that further investigation will show 
that a number of species of Clavnlaria should bo merged in one, 
and that at present attention should ho paid to the 4 tout ensemble ’ 
of characters rather than to any single peculiarity when that is of 
a quantitative nature. 

These remarks may serve to support our impression that some 
of the species of Giavularm are in a state of flux, but they 
may also suggest an inquiry as to the justifiability of adding 
seven new species to the already lengthy list. The general answer 
is supplied by the descriptions given; the diameters of the new 
species seem to exclude the possibility of referring them to any of 
the species known to us from previous memoirs. 

It may he useful, however, to indicate briefly some of their 
outstanding features:— 

(7, crosdandi has characteristic exceedingly minute spicules like 
water-worn sand-grains and they are crowded in eight longitudinal 
white ridges. 

(7. repens is like the well-defined C. margarilt form, but has very 
different spicules—minute capstans and some quadrangular forms 
with am axial cross. 

C. pulchra has.unusually long polyps, tentacles, and pinnules. 

(7, mnziharemis has (1-8 rows of wart dike pinnules practically 
covering the short blunt tentacles, and the colour is peculiar. 

0 1 mollis has grouped polyps, thread-like pinnules almost 
covering the tentacles, and an unusual amount of contraction, 

' C. pctrmda has very unusual tentacles with only 9 pinnules on 
each side, though certainly mature, as the eggs and embryos show, 

(7. pregnane has short conical pinnules all round the tentacles 
and a very large genital expansion with embryos. 

' We'ihayako call special attention to the viviparity readily 
demonstrable in (7, pregnems and also apparent in C. parmda. . 

7 1 Yexy noteworthy in some of the species is the profuse abun- 
dgnch'of ^ohcld6relfe- r ' 
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Tlie beginning of a diiFerentatioxi of calyx and anthocodia in 
0. margaritifmv. may be regarded as a bint of the tfympodiwm 
typo; the slight union of the bases of the polyps in (J. mollis may 
perhaps be regarded as pointing towards the Xenia type. 

Umwii ba in A o A in 1 s .k .1 iieksou. 

Several specimens appear to he referable to this species, if its 
diagnosis is made rather more elastic. 

Idle polyps are 10-13 mm. in length, with thin transparent 
walls, and show no sign of being able to contract. Mr. (Jrossland 
states that the living forms had very mobile tentacles opening and 
closing regularly. 

The tentacles are from 6-8 mm. in. length and have the pinnules 
arranged so as to leave a wide bare space on the oral and a 
narrower bare space on the aboral surface. The long pinnules 
are in one row and they vary in number from 16 to 30 on each 
side. There is occasional simulation of two rows. 

The fact that the pinnules vary from 16-30 pairs shows that, 
the number of pinnules is not in itself a character of much 
diagnostic importance. 

Minute, slightly roughened, rod-shaped spicules are abundant 
throughout the colony and give it a peculiar glistening appearance; 
they are from 0*04-0*05 mm. in length and 0*007 mm. in breadth. 
Hickson describes the spicules of O. garden as scattered and not 
crowded ; they are here densely crowded. 

Locality . Ohuaka, E, Zanzibar. Previously from Ohagos 
Archipelago. 

In another group of polyps, which we are inclined to refer to 
the same species, there are some interesting differences, The 
bodies of the polyps are more substantial, but they are more con¬ 
tracted (5*4 mm. in length). The tentacles are about 4 mm, in 
length, and while some show two rows of pinnules with perfect 
clearness, others show three rows equally distinct. The number 
of pinnules in a row varies from 12-15. 

In the body of the polyp and on the tentacles the spicules are 
closely packed, thus giving a granular glistening appearance to 
the polyp. The spicules are 0*05 nun, in length, and seem to bo 
identical with tli ose al >ove described. 

Locality. Wasin, British East Africa, 

Clay u Bahia gahcm Hickson, var. ineumis, now 

The polyps, which rise from a membranous stolon to a height 
of 9 mm., are marked by a,nnillations and also by longitudinal 
lines, The tentacles are long and pointed, from 3-3*5 mm, in 
length by 0*8 mm, in breadth at their proximal end. The pinnules 
are arranged in three rows on each side, in the outer row they 
may vary from 19-23 in number. They leave' a free space on 
both the oral and the aboral surface. In some polyps we found no 
trace of spicules; in .others we'found a few small rods. ' There are 
crowded zoochlorelhm v'vw 
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Clavulahia flava May {non Hickson). (.Plate XXX. fig. 4.) 

Pour smell pieces of a light brown colour appear to be referable 
to this species. The basal ■ membrane is soft and about 1 mm. 
in thickness, and bears crowded polyps. The polyps are substantial, 
marked by annulations and also by longitudinal furrows, 3-4 mm. 
in length by 0*75-1 mm, in breadth, with lanceolate tentacles fully 
3 mm. in length, with acute ends. 

The pinnules are very short and blunt, arranged in four rows 
on each side, usually 17 in a row. 

The spicules are densely crowded, extremely minute, smooth 
oval discs, about 0*02 mm. in length and 0*015 mm. fin breadth. 
Prof. Hickson speaks of the spicules of O. garckv. as the smallest 
he had seen, hut these are much smaller. 

Locality . Zanzibar shore, low tide among coral. 

Previously recorded from Zanzibar. 

In another clump, growing on a monocotyledonous twig, the 
polyps are usually 9 mm. in length by 1-1*5 mm. in breadth and 
are longitudinally ridged. The tentacles are 3-3*2 nun. in length 
by 0*8 mm. in breadth, with the pinnules arranged in three rows 
on either side of the middle line. The pinnules, many of which 
are slightly clavate at the tip, leave a long bare space on the 
aboral surface which extends the whole length of the tentacle and 
tapers slightly, but on the oral surface the bare space is very 
wide at the base, narrows quickly, and becomes almost linear 
for the greater part of the length of the tentacle. The pinnules 
are from 0*18-0*25 mm. in length by 0*13 mm. in breadth. 
Abundant ova were present in the lower part of the polyps. 
The spicules are small rod-like bodies 0*02 mm. in length and 
0*005 mm. in breadth, and there were also some discs. 

In another colony spreading on Milhpora some of the polyps 
showed only one row of pinnules on each, side, while contracted 
forms showed three. The spicules were very minute, smooth, 
ovoid discs, 0*02 by 0*018 man. 

Clavulahia gracilis May. 

A small colony agrees with this species in having: 

(a) polyps of very diverse lengths, up to 20 mm.; 

(b) short and thick pinnules in three irregular rows (some¬ 

times apparently in two rows); 

(c) no calcareous bodies ; 

(d) tentacles about 5 mm. in length. 

There is no funnel-like expansion * at the top of the polyp as 
was frequently observed by May; the bare streak on each side of 

* From what we have seen in C. pregnane , sp. n, 3 we are inclined to suggest 
that these expansions, noted by various authors, in different species, may be 
reproductive enlargements. 
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tiho tentacles is broad rather than narrow ; there are 20 ;>0 
pi 11 miles in each row. 

Locality . 01 maka, Zt\ u i zi I >ar. 

Previously recorded from Mozamlmjuo, Tiunbntu. 


To the same species wo refer another colony with a, thin basal 
membrane, polyps about 12 mm, in length, tentacles 2-5 mm., 
and no calcareous corpuscles. 

In most of the polyps examined there is most distinctly only 
one row of pinnules, whereas in 0. gracilis May there are three 
irregular ■ rows. We have disregarded this difference because 
some of the polyps on our specimen showed two rows. As before 
indicated, this does not seem a specific? character of much 
importance. 

Locality. Clmaka. 

C.LAVULARIA MSPTAN8 HicksOll. 

A colony spreading over a monoeotyledonous leaf seems 
referable to the Clamlaria replans of Hickson. The narrow 
stolon is from 0*5-1 mm. in breadth and forms a network. 

The polyps are distant, separated by an interval of 4 mm. A 
common length is 3 nun., the breadth is 1-1'5 mm. 

As Prof. Hickson points out, this species is noteworthy in 
having the contracted polyps decidedly broader than the stolon 
which bears them. This is also true of 0. nmryaritiferw Thomson 
h Henderson. 

The short tentacles are about 1 mm. in length and hear 12-15 
pinnules on each side, eacli pinnule 0*1-0*15 mm. in length. 
There are no spicules. 

Locality. Zanzibar shore. Previously from Celebes. 

Cl Avon aria strumosa Ehrenberg. 

The collection included numerous representatives of this species 
growing on twigs. They appear to be very variable. 

The polyps are firm and marked with annul at ions and longi¬ 
tudinal lines; they are often inflated just below the tentacles or 
just above the stolon. They vary in length from 4- 12 mm. and 
in breadth from 1-1*2 mm. 

The pinnules are short and blunt, arranged in three rows on 
each side of the middle line, leaving a considerable bare streak 
on fhe aboral surface and a fairly wide bare streak on the oral 
surface of the short but pointed tentacles. The number of 
pinnules in a row varies from 11 14, but 12 is the usual number. 

There are numerous calcareous bodies—oval or roundish discs, 
length by breadth 0*02 x 0*016-0*018 mm. .By transmitted light 
they appear yellowish to yellowish brown in colour, but by 
reflected light they appear bluish to bluish green. When the 
edge is presented to view they appear a& oval blunt rods. 

The colony comes near G. strumosa, but the calcareous bodies are 
Paoo. Zool. Soc,—1906, Vol, I. So. XXVII. 27 
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somewhat different, mid no rods are present nnloss tho side view 
of the discs could ]>o called rods. 

Jn another set of specimens very like those mentioned above 
the polyps vary from 3*6 5 mm. in length. They marked hy 
{emulations and sometimes hy longitudinal lines. The tentacles 
are short, but the pinnules are arranged in three rows. Tin* 
spicules are small discs 0*0.1 mm. in diameter, somewhat pithed in 
a p pea,ranee. 

Locality . Zanzibar shore. Previously from Zanzibar, Red Sea. 

Olavulaiua margaritifer.e Thomson & Henderson. 

Numerous stiff white polyps rise at right angles to a height of 
6-7 mm. from narrow stolons (0*3 0*4 mm. across) spreading 
over a. flattened twig. The strands of the stolon may form a, 
network, hut never coalesce into a membrane. Tho specimens 
agree closely with (l oian/arilifcnc* e. g. in the abundance of 
interlocked capstan dike spicules (double (dubs and double wheels), 
0*04-0*07 hy 0*02 0*04, with three or four large tubercles at 
each end, in being broader orally than ha-sally (0*6 at tho base, 
1-1*3 nun. distally), in being often broader than the stolon. A 
small portion of the upper end of the polyp is capable of 
invagination along with the tentacles; the expanded tentacles are 
seen in a. few forms as if rising on a, narrower neck from within 
a broader funnel. There is thus the beginning of an interesting 
distinction between a calyeine portion and an authoredia! portion 
which are separated by a slight constriction. This points onto 
ftynipodiam. There is a single row of 8 or 1) short pinnules on 
each side of the tentacles ; they are about 0*1 mm. in length. 

The specimen differs from that described as O. mnwjaritLfmv 
in having no spicules on the tentacles. The rest of the surface 
has a, granular appearance due to the spicules. 

Locality . (Jlumka. 

Previously recorded from (btlf of Mannar. 

Cray uiiARTA cross ran nr, sp. n. (Plate XXX. fig. 6.) 

Tho stolon is a. membranous plate. The general colour is light 
brown. 

The polyps are long and slender, the walls deeply marked by 
longitudinal narrow grooves a,ml broad white ridges. ’ The length 
of the polyps is about 5 mm., the breadth about 0*75. Tim 
tentacles are 2*5-3 mm. in length. Many of the polyps luwe a 
swelling just below the insertion of the tentacles, 1 *2 mm. in width. 

The tentacles are flat soul lanceolate, with tho pinnules arranged 
in two rows, hut this appearance .may he due to the crowding of 
the pinnules of one row. They leave a hare space on the oral as 
well as on the aboral surface of the tentacles. The pinnules are 
very short and bluntly conical, thereby differing very markedly 
from O. gareiw, which, the colour and the longitudinal grooves at 
first suggested. There are several noteworthy features in regard 
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to the spicules :.(u) they occur in crowds on the ridges and give 

those their white colour, and tire a.lso continued up the hacks 
of the tentacles; (/>) they are irregular ovals like water-worn 
sand-grains; and (c) they are exceedingly minute, 0*01-0*02 in 
length by 0*005-0*01 in breadth. 

Locality, -Zanzibar Channel, low water. 

(JnAVU BARI A ftEFBNS, Sp. n. 

This colony was found growing along with. ILydvoids on 
submerged steins of the marine pbanerograin before mentioned. 
Its (colour when living was reddish with brown polyps. The 
stolon consists of narrow strands. 

The polyps are from 4*5-5 min. in length, with an oral diameter 
of 0*9-1 mm. They are narrower at the base. 

The tentacles are very short, only 0*4 mni. in length, with 
short pinnules arranged in one row on each side of the middle 
lino. Hindi row consists of about 8 pinnules, and the two rows 
leave a very wide hare space on the ahoral and a slightly narrower 
space on the oral surface of the tentacle. 

The specimen boars a strong superficial resemblance to 0. 
viaryarUiferw Thomson .Henderson, but the spicules are entirely 
different. Here they consist of a continuous sheet of minute 
capstans (about0*053-0*05nun. in height and about0*02 in breadth). 
There are also some quadrangular forms with an axial cross 
(0*05x0*05). 

Locality, Common in (Jlnmka Bay. 

Olavujlaima runamtA, sp. n. 

A membranous plate gives origin to numerous long polyps 
(23*5 x 3 mm.) with thin transparent walls. The tentacles, 9 mm, 
in length, are transparent and feathery, with the pinnules 
arranged in three rows on each side of the middle line, leaving a 
hare strip on the oral and also on the aboral surface The 
pinnules are long, cylindrical, and incurved, about 1*5 mm. in 
length, usually 30 in a. row. There are a few minute rod-like 
spicules 0*05 nun. in length and 0*007 mm. in breadth. The colour 
in spirit is white. 

In some respects this species approaches CK ccMwnms Hickson, 
c. (/, in the large number of the pinnules, and in the long polyps 
and tentacles. It differs in having a membranous stolon (as in 
May’s specimen), crowded polyps, thin polyp-walls (of. May, 
p. 44), much more substantial, pinnules, and distinct spicules. 

In another specimen it is worthy of note that the pinnules are 
found in all stages of retraction, from 2 mm. in length to small 
wart-like projections. 

Locality, Zanzibar shore. 

Olavularia zanzibarensis, sp. n. 

A dense crowd of short polyps arises from an irregular mem¬ 
brane spreading on nullipores. We have been unable to refer it 

27 ^ 
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to any of tlio known species. The average length of the con¬ 
tracted polyp is 5 mm. 

The tentacles are short and hi nut, 1*<S mm. in length and 0*7 
mm. in breadth. The pinnules practically cover the whole surface ; 
they are very small and wart-like, and are arranged in 0 8 rows. 
No calcareous bodies are to be seen, but there arc abundant zoo- 
chlorelke with a, din,meter of 0*01 nun. Many of the polyps show 
abundant ova. The colour in life was described as “ pinkish 
brown with blue tentacles.” 

It may be imsatisfactory to establish a. new species for speci¬ 
mens which have so few positive characteristics; it seems to us 
the most workable way of finally arriving at a. knowledge of the 
relations]lips within tin's prolific genus. .It must be left to some 
one working on the spot to reduce the number of species by dis¬ 
covering the annectent forms. 

Locality. Near Kiunga,ni, Zanzibar. 

Clavttlaria moults, sp. n. 

The polyps of this rather puzzling form arise from a thin semi¬ 
transparent mom bra nous plate, ill) uiin. long and 21 mm. in maxi¬ 
mum width ; they .seem to be crowded on the surface, but when 
separated considerable spaces are seen between their bases. Tiny 
are arranged in small groups of 4-8, which are joined together 
for a short distance from their base by the fusion of their walls. 
But each polyp can be traced to its origin, and does not lose itself in a 
stalk-like portion as in Xenia. Scattered between the groups sma ll 
single polyps may be seen. The polyps are capable of considerable 
contraction, as some appear like small teat-shaped papilhe on the 
surface of the basal membrane. The oral opening of the polyps is 
small and pore-like, situated on the summit of a, teat-like papilla., 
The tentacles are short, with slender pinnules arranged all round. 
The stomodieum is short, measuring only 0*9 mm. in length by 
0*2 mm. in breadth in an adult polyp. 

There are numerous ova, in most of the polyps. 

This species is also represented by a badly-preserved colony 
40 mm. in length and 25 mm. in breadth. The stolon is smooth, 
flat, and membranous. The polyps are 2 mm. in length, nearly 
1*5 mm. in diameter, and are much contracted with numerous 
a,nnulations. The tentacles are nearly as long as the polyps 
(2*7 mm.). The slender pinnules almost cover the tentacles, but 
there is a bare abend streak; a common length is 0*5 nun.; there 
are 6 rows of about 15 in each row. In the basal portions of the 
polyps abundant ova, are present. 

This form approaches in some ways May’s C.jlam (non Hick 
son’s C.jlava). but the pinnules are'thread-like instead, of being 
blunt, and there is no trace of spicules. 

Locality , Zanzibar shore. 

OlAVULARTA PARVUpA, Sp. U. 

A colony spreading upon a stone, the individuals united partly 
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by narrow stolons but mainly by a coherent membra,ne. The 
polyps may attain a length of 5 mm., not including the tentacles, 
which are usually about 3 mm. long. The breadth of a, fully- 
extended polyp is slightly under a. millimetre. Some of the 
polyps have their tentacles wholly retracted, and sire themselves 
contracted into sugar-loaf-like prominences -about 3 mm. in height. 
There is no evidence of calcareous bodies either in tentacles or 
polyps, and the colour of the preserved specimen is translucent 
white. 

The most characteristic features sire presented by the tentacles. 
They measure almost half a millimetre at the base, but narrow 
somewhat quickly and end in a fine point. They appear to be 
slightly convex abo rally and slightly concave orally. When fully 
expanded they form si circle about 3*25 nun. in diameter. The 
pinnules sire about nine in number on each side, but the four 
nearest, the base of the tentacle a,re very short, the longest pinnules 
being usually numbers 4 and 5 from the distal end ; they are 
separated from one another by short intervals; and towards the 
base, In ginning at the sixth, there is si gradual shunting from a 
lateral position on to the oval surface of the tentacle. In shape 
the pinnules sire cylindrical, and have a somewhat rugose appear- 
since due to contraction. 

In another specimen, which had a red colour when living*,some 
of the polyps attain a length of 10 mm., not including the tentacles, 
and are densely packed with eggs and embryos. Ill the majority 
the tentacles and the (esophageal region are completely retracted 
within the smooth-walled calyx. In some parts of the colony the 
polyps a.re connected by narrow stolons about 1 mm. in diameter ; 
in others there is si. continuous membrane. 

Locality. Cape Verde Islands. 

Olavijlaria i’reunans, sp. n. (Plate XXX. iig. 3.) 

This interesting form is well marked by two peculiarities. In 
the first place, the pinnules occur sill round the tentsieles. This 
unusual arrangement is also seen in (J. inflata Schenk, but, apart 
from the generic characters, there is little else in common between 
the. two species. The second peculiarity is that many of the 
polyps show a large expansion of the body, containing a large 
embryo or as many as three. 

There is a thin basal membrane growing over a polyzoon. The 
polyps, sometimes marked by contraction-rings, are about 5 mm. 
in length and 1 mm. in breadth, with slender tentacles of 2*5- 
3 mm, in length by 0*35-0*4 in breadth. No bare streak is 
to be seen on the tentacles, which, are surrounded by short conical 
pinnules with a kind of spiral arrangement. Crowded zoo- 
chlorelke produce here and there a glistening appearance, but no 
trace of spicules could be seen. 

Many of the polyps show at a short distance below the tentacles 
a prominent expansion (2*5 mm. in diameter) of the tube con¬ 
taining up to three embryos. As these grow one side of the 
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expansion Incomes thin-walled and is readily ruptured. The 
embryos appear as elongated lemon-shaped bodies, I mm. in 
length by 0*75 in maximum diameter. There are numerous ova, 
on the mesenteric bands. It may be suggested that the expansions 
figured by May in C. loiujhsmia and 0. .slrmnom are also repro¬ 
ductive swellings. 

Locality. Wasin Channel, 10 fathoms. 

Sympodtum PUNf .tatum May. ( Plate XX I X. tig, ih) 

A specimen spreading over a monoeotyledomms leaf agrees on 
the whole with the description which May gives of S. paoclatam. 
There are two sets of spicules—the. upper layer whitish, the lower 
layer deep red. The spicules are about 0*2 (K> mm. in length; they 
are fundamentally of the spindle-typo, but boar irregular warty 
processes, often with sharply truncate ends. The white spicules lie 
irregularly in an almost continuous superficial covering ; the 
deeper red spicules are partly interlocked by their warty, often 
branched projections. The colour scheme is slightly dliferent 
from that of May’s specimen, since the red spicules are almost 
entirely confined to the basal membrane. 

Locality. Olmaka shore, low spring-tide. Previously from 
Tumbatu. 

»Sympodium (JU5RULRUM Ehreuberg. 

To this species we refer several rather pool* specimens u of a. 
sea-green colour,” with polyps which can be completely retracted. 
The basal membrane is a broad plate, 33 mm. in maximum length 
and 1(> mm. in maximum width. It is thin at the edges, but 
1 mm. in thickness near the middle. 

Tlie polyps have short tentacles on which the finger-shaped 
pinnules are arranged in one row on each side, about If) in each 
row. 

There is no trace of the calcareous bodies which Klumdnger 
figures; there are abundant zooehlorelhe. The emnenehyma of 
the colony is hyaline and non-granular. 

Locality . Previously from Tumbatu, Lied Hon. 

Hympomum fuscutm, sp, n. ('Pluto XXX. fig. f>.) 

A spreading colony, forming large flexible sheets attached to 
basal parts of Zostera. The living specimens were, reddish brown 
all over, except the tentacles which were drab-brown ; the pre¬ 
served specimens are creamy-white. 

The stolon is a, membranous plate from 2-3 mm. in thickness, 
rather thinner at the edges. The polyps are uniformly distri¬ 
buted over the surface, and are capable of complete retraction 
into the stolon, thus giving it a porous appearance, somewhat 
honeycomb-like. The pores have a diameter of 1 mm., and arc 
about 0‘5 mm. apart. Spicules are numerous in the stolon, and 
form a superficial network, in the meshes of which the polyps 
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stand, Between t.lio larger meshes there are smaller ones on 
which young polyps are seen. 

The polyps are about a non. in length, with tentacles of 1*5 mm., 
with about 8 short, pinnules in a. single row on each side. On the 
lower part of the polyp body there are no spicules, but just below 
the base, ol the tentacles spicules become abundant, at first 
arranged transversely, then in more or less regular converging 
double rows running* perpendicularly. There are also a, few small 
iiTcgularly-disposed spieules in the tentacles. 

This species closely approaches tfympodiicm (,I Icj/ow'min) ftdoaia 
.Kursk., but differs in that the upper pact of the polyp lias 
no transverse ring* of spicules markedly different in size from the 
longitudinally-disposed spicules, in the presence of spicules on the 
tentacles, and in other features. 

Localities. Wasin, Ohuaka/Kuiugaui. (Jommon. 


Hympodium si'Lundrns, sp. u. (Plate XXIX. fig. 8.) 

A beautiful purplish-crimson colony, spreading around a mon- 
axonid sponge. The sponge has a tubular form (probably due to 
some foreign axis which lias been lost). The basal membrane is 
about 2 mm. in thickness; the polyps occur irregularly, some¬ 
times almost touching, elsewhere separated by intervals of 4 mm. 
or so. A fully-extended polyp ig$ 3-3*5 mm. in length ; the 
tentacles extend for 2-2*3 mm. further; the average 1 remit)t of a 
polyp is 1*75 mm. 

When the polyp is completely retracted we see a blunt conical 
calyx (often 2*5 mm. in height), with 8 longitudinal ridges not 
very sharply defined, and ending in 8 triangles. The whole is 
purplish crimson, except at the summit, where a hint of the 
yellowish - white polyp is seen. The fully-expanded polyp is 
almost transparent, for the coloured spicules are not continued 
beyond the calyx. The flat tentacles have a broad hare streak on 
each surface; there are two rows of pinnules on each side, 20-24 
in each row. There is great variety in the spicules :— (a) Straight 
and curved spindles with prominent Waits, usually few and distant, 
sometimes fairly numerous (0*4 x 0*04, 0*35 x 0*03). (h) Irregular 

forms : triradiate (0* 175 x 0*15), quad radiate (0*2 x 0*125). The 
great majority are purplish; others are transparent, with a con¬ 
siderable organic residue, a few incline to red. 

Locality , Ohuaka, 


Family T u b i r o n i d m, 

TiiBiroRA chamxssonis Ehrenberg. (= Tnbipora mmim Oha* 
misso.) 

Locality . Large colonies are abundant wherever coral grows; 
e. </., Prison Island ami the reefs south of Zanzibar Harbour, 
edge of eastern reef of Pemba. Hot found at Ohuaka, rare at 
Wasin. 
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Order II. ALCJYONAOEA, Veri-ill (/w parte). 

Family X k n i i d .k 

Xenia undteUata Savigny. 

„ rptinqiiererla May. 

,, niendiranacm Schenk. 

„ carttka Eh renberg. 

„ iernatana Schenk, vnr. donyata, now 
,, rujida , sp. 11 . 

/fetemmnia dimheilm K dl 1 i kor. 

(Jenpiitditria, carried May. 


lYota on the Specie* of Xenia. 

in the genus Xenia, as in the genus (darnlaria, the quevstion of 
species is a. difficult one. All the species an 1 , within a relatively 
narrow range, and the diiferentiating characters iuv, when taken 
separately, somewhat trivial. Even in the, same colony there are 
sometimes noteworthy differences .in the adjacent polyps diller 
ences which are sometimes as marked as amp one of tin*. separate 
items which are used to distinguish species, it seams likely that 
many of the differences are purely modi/icational, and referable to 
differences in nutrition and the like. 

The number of rows of pinnules is a, character which has been 
much relied upon, but it is apt to lead one a,stray unless the 
tentacles observed are equally extended. Moreover, there may be 
3 rows at the proximal end and 4 about halfway up, or 2 at the 
proximal end and 3 about halfway up the tentacle. There can be 
no confusion between a species with one row of pinnules on each 
side and a species with four rows on each side, but to distinguish 
two species because one 1ms three rows and the other four 
appears to us quite misleading unless this detail is supplemented 
by many others. In X. wmbcUata we found from 2-4 rows, in 
X. qudurjuesertd 3~f> rows. 

Borne workers have attached importance to the presence of wart 
like pinnules along with others of the usual elongated type.; hut 
the presence of a few wart-like pinnules at the proximal mid 
appears to us to he very common, and may be naturally expected 
when a polyp m not fully grown. At the same time, the minute 
warts of, for instance, X. riyula are diagnostic in contrast to the 
long pinnules of X wnbdlala. 

Another diagnostic feature is the presence or absence of a bare 
strip on the surface or surfaces of the tentacle, but this is apt to 
be obscured or exaggerated by the degree of contraction. The 
bare streak may be present at the proximal end and absent higher 
up, or quite distinct along the distal half and quite obscured by 
contraction lower down. 

Xenia umbellata Savigny. 

The length of the stalk is 24*5 nun., with a maximum basal 
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diameter of II imn.; the polyps are 9 15 mm. in length, 1*2- 
2 imn. in breadth, with tentacles 0*5-8 mm. in length and 1*5 mm. 
in breadth. A few young polyps a.re present among the older 
polyps, and have an average length of Id) mm. and an. average 
width of 0*5 mm. On their small tentacles, however, from 5-7 
pairs of pinnules may be seen. 

The tentacles in the older polyps are. long and slender, with the 
middle line free throughout its entire length on the ahoral surface. 
The long ami slender pinnules are arranged in 2 3 rows on either 
side of the middle line. Between 30 and 40 were counted on one 
row. There are abundant calcareous corpuscles of minute size. 
Numerous zooohlorelhe are also present throughout. 

X. iunhdlala appears to be a, very variable species if we extend 
it to include those forms with not more than 3 rows of very long 
and numerous pinnules, with tongue-like flattened free axis. 

Jn another specimen the poly]>8 were from 5 -11 mm. in length 
by 1*5 mm. in breadth, with thin transparent walls, with spherical 
calcareous bodies. The tentacles are long in comparison to the 
length of Idle polyp, for they vary from (>*5—7 mm. in a polyp which 
measures 1 1 mm., and they may be even longer than the polyps. 

The long and slender pinnules (1*4 mm. long by 0*15 mm. wide) 
a,re arranged in two or three rows on either side of the middle 
line, leaving on both surfaces a, free space which runs the whole 
length of the tentacle, and giving a, fine feather-like appearance 
to the tentacle. 

In the younger polyps, which measure about 3*3 mm. in height, 
the tentacles reach a length of 2*3 mm., and have the pinnules 
arranged in 3 rows, in the outermost of which there are from 7-9 
pinnules. There are numerous spherical zoochlorelhe. 

Another set of specimens (from Chuaka, E. Zanzibar) were 
characterised by the very long polyps (12-25 mm.), the flatness of 
the tentacles, and the delica te triangular pinnules in five rows proxi- 
mally and three rows distally with 24-26 in each row. 

Another specimen, which when living was white with yellow- 
brown tentacles, was found growing over nullipove branches. 
The stalk is firm and has an average length of 11 imn., and an 
average breadth at the upper end of 4 mm. The polyps a,re thin- 
walled and transparent, thickly placed on the crown, from 5-6 mm. 
in length, with an average width of 0*8 mm. The tentacles are 
very feathery in appearance, and vary in length from 2-3*2 mm., 
and have a maximum diameter of 1 nun. 

The pinnules are arranged in four rows on each side of the 
middle line, leaving a free space on both the oral and the aboral 
surface. In the outer row of pinnules the number varies from 
14-18, but 17 is the commonest number. 

There are very numerous zoochlorelhe with a diameter of 
about 0*01 mm., and there are also calcareous corpuscles. 

Locality. Wasin Channel, 10 fathoms; previously recorded 
from New Britain and from the Red Sea. 
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Xenia quinijukserta May. 

To this species, though its validity seems to us douhthd, we 
Refer a colony with a. smooth cylindrical stalk JU> mm. long by 
4 mm. in diameter. The polyps are crowded in a- kind ot rape 
tulum, and air, apart, from the tentacles, 11 mm. long, f The*, 
tentacles are 3*5 nun* in length and bear 3 5 rows ot short 
conical pinnules on each side of the well-marked hare streak, 
There are about 20 pinnules in each row. No calcareous bodies 
were seen, but there are abundant zoochlorelhe. 

It does not seem to us that A\ t/ainyaawriaMiiy is well defined 
oil from Ah sansibariana May, and we suspect that both may he 
varieties of X. iunbdlata >Sa,vigny. 

Locality. Oluiaka. Previously from Tumbatu. 

Xenia membra n a oka Schenk. 

To this species we refer several small specimens found spread¬ 
ing over the branches of an alga,. They agree in having 3 1 
rows of pinnules which cover the oral surface of the tentacles 
except a small triangular space at the base, and leave a bare, 
strip up the aboral surface. There are 15 20 slender conical 
pinnules in each row. The bodies of the polyps are about 5 nun. 
in length, with an average width of 0*75; the tentacles are 
4- 5 mm. in length. Then* are small polyps at the liases of the. 
full-grown i ndividuals. 

Locality. Hhore, Zanzibar. Previously recorded from Tomato 
(Schenk) and New Britain (Advworth). 

Xe NI A. CCER U LEA El 11* Old >Cl‘g. 

To this species wo refer a sma.ll specimen with two rows of 
uniform pinnules on each side of the middle line of t he tentacle. 
There is a. free strea.k on both surfaces. The pinnules are slender, 
cylindrical, and truncate. The body of the polyp was 4 mm. in 
length, the tentacles were about, the same. 

Another specimen is distinguished by the thickness of the 
polyps (2*5 mm. to a. length of 9), by the long truncate pinnules, 
numbering about 24 in each row. Jn both specimens the colour 
in spirit was white. 

Locality. Shore, Zanzibar. Previously recorded from lied >Hea 
(Klnnzinger) and Indian Ocean (fhmrue). 

Xenia ternatana Behenk, var, elonuata, tiov. 

To this species we refer a specimen with long slender polyps, 
long flat tentacles, and two rows of pinnules on each side. The 
pinnules are reduced to waits near the base, but soon become 
short cones. There are about two dozen in each row. 

It differs from Schenk’s description, (a) in the great length of 
the polyps (10—19 nun.); and (b) in having no supporting trunk, 
but only a membranous stolon spreading among seaweed. If 
emphasis is laid on the nature of the pinnules and the number of 
rows, the specimen may be fairly placed beside X ternatana , 

Locality . Chuaka. 
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Xenia rich da, sp. n. 

A small colony 15 nun. in height by 12 in breadth, ami 8 in 
thickness. 

The polyps arc still* and substantial, about 3*5 mm. in height, 
with a, basal breadth of *1 mm., tapering to 1*75 at the base of the 
tentacles. 

The tentacles are 2 nun. long* and bear three rows of rounded 
wart-dike pinnules, leaving a. triangular hare streak on both 
surfaces. There are about a dozen pinnules in each longitudinal 
row. The pinnules appear* very closely packed in sloping trans¬ 
verse rows of three. The whole surface of polyps and tentacles 
is thickly covered by minute rod-like spicules (0*06 x0*08), which 
produce a, somewhat glistening frosted appearance. Besides 
these there are numerous zoochlorelke. 

This form resembles Ah plicata Schenk in having rounded 
wart-like pinnules in three rows, hut differs in the shape of the 
tentacles, the number of the pinnules, and the nature of the 
spicules (round or oval discs in X. plicata). 

Locality. Wasin Channel, 10 fins. 

JIeTEROX ENIA ELISABETH/K Kb 11 ike l*. 

A dense cluster of dimorphic polyps borne on a thick stalk 
about 2*5 oentims. in height, and 1 eentim. in breadth. The 
cluster itself has a diameter of 3*5 contims. The living forms 
wore white and grey in colour, and kept the tentacles continually 
and rapidly opening a,ml closing. 

The large polyps are numerous and marked by amxulations 
which live probably due to contraction. They vary from 15- 
22 mill, in length, and from 2 2*5 mm. in breadth. The ten¬ 
tacles in the fully matured polyps are from 5*5 6*5 mm. in length, 
and 0*5 nun. in width. 

The pinnules are arranged in four rows on each side of the 
middle line, leaving both on the oral and on the aboral surface a 
hare strip which stretches the whole length of the tentacle. The 
pinnules are (Hi 0*9 mm. in length, and from 0*05-0*2 nun. 
in width. They are all long and slender, with the exception of a 
few wart-like pinnules at the proximal end. 

Besides the relatively distant large polyps, the crown bears 
numerous small individuals which (ill up all the gaps. Those on 
the margin show tentacles with small wart dike pinnules arranged 
in two rows. In a polyp 2 mm. long the tentacles are 0*8 mm. 
in length, and show two rows of pinnules on each side with seven 
pinnules in each row, leaving a narrow bare space on the oral 
and a broad hare space on the aboral surface. Towards the 
centre of the crown the majority of the small polyps show no 
trace of tentacles or pinnules, but exhibit only a slight tendency 
to be lobed at the margin. These are usually 4*5 mm. in length 
and have semitransparent walls. 

Locality. Towards Kiungani, just below low tide in a fathom or 
so of water. Previously recorded from Zanzibar and Port Denison. 
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As this seems to be a. vjM'iitl*lo species, wo mid a. low notes in 
regard to other specimens : ■ 

(a) The colour of some when alive was hlueall over; the colour 
of the preserved specimens may show a, tint of green or 
may he pure white. 

(5) The size of the larger zoo ids is variable, <'.</. in length and 
hrea.dth in millims. 20x2*5, 15x2, 7 X 1*5. 

(c) No importance need ho attached t.o eases where there seem 
to be five pinnules abreast on one side of a, tentacle, since 
these trivial deviations occur in colonies where the normal 
number of four rows is thoroughly dominant. 

(cl) Another set of specs’mens was marked by the following 
peculiarities: (1) Somewhat slender stalks, 17 25 mm. in 

height, rise from a, Hat spreading membrane, (2) The 
pinnules, which are mostly absent, seem in have been 
decidedly shorter than the normal, a deviation which is 
also noted by May; hut it is diflioult to say how much of 
this is purely artificial. (5) 'The calcareous bodies men 
tinned by Kdlliker, but not found by May, are abundant. 
They are either spherical or roundish oval in shape and 
highly refractive, with a diameter of about 0*001 mm. 
Borne yellowish spherical zooddorelhe, about 0\>0 mm, 
in diameter, are also present. 

Locality. Zanzibar Harbour, lowest tide-level. 

Oespitulaiua oierulea May. 

(1) A much-branched colony which was, when alive, of “a. 
brilliant sea-green colour, except the upper faces of the. small 
zooicls which were brown.” It seems to be referable to May’s 
Cespitalarla ccerulea, which is described, however, as u flesh- 
coloured with a tinge of bright blue.” 

This specimen agrees with May’s diagnosis in having 

(1) One row of pinnules on each side of the tentacles ; 

(2) Polyp-bodies about 4 mm. in length; 

(3) Tentacles about 2*5 mm. in length ; 

(4) No calcareous bodies. 

The mode of branching, on the whole, corresponds with May’s 
description; but there is this noteworthy peculiarity, that one 
division of the colony is sometimes connected with the main mass 
by a narrow isthmus, e.g, 10 mm. in length by 1 mm, in breadth, 

(2) Another colony rises from a, flattened base which spreads 
over a part of the surface of a shell, the rest being covered by a 
sponge. When alive it was described as having “pink stems 
with slender brown zooids.” The preserved specimen had at first 
a greenish tinge, which was afterwards replaced by the usual 
dull creamy white. 

The stalk, which soon branches, is fairly firm in texture, but 
there are no calcareous corpuscles. 

Near the base it gives off a small brand) which has spread over 
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a flattened surf;ice, and looks very like a (lia r alar m or a Sym- 
•podinni in Hie arrangements of* fclie polyps on Hie upper surface. 
The principal stalk soon divides info two brandies, each of which 
divides several times a,ml bears the polyps. 

The polyps are about 5 mm. in length, and slightly under 
1 min. in breadth, and have bushy heads, caused by the feather- 
like tentacles. The latter are about 8 mm. in length. 

The pinnules are arranged in one row (15 18) on each side, 
thus leaving on both the oral and the aboral surface a free space 
which runs the whole length of the tentacle. The pinnules are 
long and slender, often about 1 nun. in length by OT mm. in 
diameter at the base and 0*05 mm. in diameter at the tip. 

Although this specimen differs from (1) in colour (when living) 
and in mode of brandling, Hie polyps are closely alike. 

Locality. Off the Zanzibar coast, a few miles south of the town ; 
5 fathoms. Previously recorded from Zanzibar and Kokotoni. 

(8) A third specimen was described in the living state as having 
“a pink body with blue-green zooids ” ; when preserved it had a 
clear white colour. The base is formed by Hie end of the stalk 
growing round a piece of coral. 

The stalk is firm in texture, dividing at a little distance above 
the base into three main launches, each of which divides and re¬ 
divides into the polyp-bearing portions. 

The polyps measure 8*5 4*5 mm. in length with an average 
diameter of nearly 0T nun. The tentacles often appear blunt and 
short, but this is merely the contracted condition, ns other parts 
of the colony show. Sixteen contracted pinnules were counted on 
each side. 

Locality. Iviungani, near Zanzibar town ; lowest tide. 

It may he of use to emphasize the point that these throe speci¬ 
mens presented when living somewhat different coloration :— 

(1) “ A brilliant sea-green colour, except the upper faces of 
the small zooids, which are brown”; (2) “pink stems 
with slender brown zooids”; (8) “pink body with 
blue-green zooids.” May's specimens were “ flesh- 
coloured with a tinge of bright blue.” 

This may be enough to show that the natural colours of Cespi- 
t,alarm are of little specific moment. 

(4) In a fourth specimen the lower end of the stalk spreads over 
a piece of calcareous conglomerate. The stalk is firm and marked 
by longitudinal ridges and grooves; it divides into branches, 
which at some pacts hear the polyps themselves, and at others 
divide into small polyp-bearing branches. The polyps are, on an 
average, 85 mm. in length by 1 mm. in breadth. On the 
tentacles, which are 1*5 mm. in length, the small pinnules (0*04-- 
0*045 in length) are arranged in one row on either side of 
the middle line, thus leaving on the aboral surface a broad, and 
on Hie oral a narrow free space which stretches the whole length 
of the tentacle. 
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Family Alcyon r i n m. 

A Icyon.iimi pachydadoH Klunziugcr. 

Smularia brassim M ay. 

„ ftnujoidm, sp. n. 

jSderopIrt/tum pohylaelylnm (1 )ana). 

,, (juerdforuie Pratt. 

,, marenzdleri Pratt (= Lobophyluiu marcnzdbri tf). 

„ Mrtum Pratt. 

„ viride , sp. n. 

Lobophytum, paitcijlorum Ehroi 1 1 >erg. 

Alcvonium pachyclaoos Kluuzinger. 

This species is i*(‘presented by se veral ty])ieal, much-lobed, almost, 
rigid specimens of a, greyish-white colour, with a greenish tint, in 
the surrounding spirit (duo to zooehlorelhe ?). The colour was 
originally like u cocoa-and-milk ” and tin*. expanded polvps were 
dark brown. 

A short stalk of ahont 10 mm. rises from a broad basts and 
bears several broad lobes, each divided into blunt linger like 
lobules covered with polyps. The surface of the c<cnem*hyma 
exposed when some of tin; polyps are removed is granular with 
numerous small elliptical spicules. The tentacles are not, dark in 
colour, as in Ivlunzinger’s specimens; they bear on their oral 
surface 30-40 short, pinnules, usually in four rows, but some more 
fully expanded showed only two rows, one on each side. The 
superficial spicules are small ellipses a nd figure-8 ft >ruis ; the deeper 
spicules are for the most part relatively large, spinose, double clubs 
and double spheres. The following measurements were taken of 
lengt.li and breadth in miliims. :■■- 0*00 x 0*05 ; 0-075x0*045 ; 
0*07 x 0*04 ; 0*06 x 0*02; 0*05 x 0*015. We find more variety in 
size than Klunzinger indicates, and some of the shapes are exactly 
like those seen in adjacent species,such as A . bmchyid«dox, A, diijl 
tulatwn, A . spharophmmi, It seems to us that there is very little 
difference between the members of this group of species. 

Numerous ova occur in the lower parts of the polyps. 

Locality . Covering the shore at one place near Was in ; also at 
humguni, Zanzibar. 1 reviously recorded trom flic lleil Sea., 
Luzon, Zanzibar. 

BmuLARiA BUASSICJA May. 

This species is represented by a. complete specimen, which 
is about 50 mm. in height and 38 mm. in width across the eapb 
tulum. The stalk of the colony is firm and erect, the surface 
granular. The. capitulum is divided into three branches or lobes, 
each of which breaks up into a large number of small knob like 
bodies. 

The autozooids are abundant, but are either completely with- 
drawn or just show the tentacles above the general surface. 
Numerous small spicules are found in the autozooids when they 
are dissected out. 
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A young colony, with similar spicules and autozooids, is mnsh- 
moin-shajHMl with it small capitulum,on which the autozooids ai-c 
more numerous at the margin Mum in the centre. The eapituluni 
is somewhat oval in shape, D mm. in length by 7 mm. in breadth. 
Tile stalk is long ;tnd irregular in shape. 

Loculil//. Wiisin (Ihannel, JO fathoms. Previously from 
Tumhittn. 

SlNULAJUA FUNUOJDICS, sp. ii. (Text-Jig. Ha.) 

'Phis species is represented by a largo brownish colony, which is 
tough in texture, rigid, and erect. 

Text-Jig. 85. 


. ftinularia ftmgohleS) sp. n. 

On the outer surface of the much-wrinkled trunk there is a 
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thick coating of large spicules, either lying on, or protruding from, 
the surface, many reaching a length of (> mm. 

On thecapitulam, which is thin with incurved edges, tin* a uto- 
zooids appear usually in small groups of twos or threes. Each 
group is generally elevated on a. small protuberance, or each auto 
zooid may have a slight elevation of its own. On the edge of the 
eapitulmn the autozooids are more numerous, and they do not 
occur in groups nor are they raised above the general surface. 

The spicules are of two distinct types (1) large spindles, either 
straight or slightly curved, closely covered with surd], rough, 
wart-like projections; and (2) small spicules which vary from 
spindles to rods, with rough prominent projections, which often 
cluster more closely at one end, thus giving a dub shaped 
appearance. Their measurements are as follows 

(1) Length varies from 1 -4*0 mm. and the breadth from 045- 
0*55 mm. 

(2) Length varies from 0* 1-0*5 mm. and breadth from 0*03 
0*075 mm. 

Locality. Vasin, 10 fathoms. 

Sclerophytum poly I) a OT y LU m Dana. (Plate XXXI. fig. 2.) 

A complete specimen 75*5 ipm. in height. The lower part of 
the stalk is very rigid, with spicules readily visible to the naked 
eye. The upper part is marked by longitudinal grooves a nd folds, 
and is devoid of the larger spicules which are present in the lower 
part. 

The capitulum is divided into a large number of small, blunt, 
finger-like lobes, on which the autozooids seem to he almost equally 
distributed. 

The numerous small autozooids a,re almost all completely 
retracted, a few can be seen with the tentacles appearing above 
the surface. The tentacles are short (0*6 nun.) and thick, with 
the pinnules arranged in one row on either side of the middle line 
of the oral surface. The eleven pairs of pinnules are small, cylin¬ 
drical, and rather blunt. 

The spicules: 

I. Of the upper part of stem 

(a) Large straight or curved spindles covered with many rough 
tubercles, varying from 0*6 2*7 mm. in length and from 
0*15-0*5 mm. in breadth. 

(b) Small straight or irregularly-shaped spicules with large rough 

spines, varying in length from 0* 1-0*35 mm. and in width 
from 0*02-0*09 mm. 

(c) Straight spicules with very few smooth spines, varying in 

length from 0*2-0*7 mm. and in width from 0*075 045 mm. 
They often show slight traces of four rays, and these show 
a X-marking at the junction of the rays. 

II. Of the lower part of the stalk:— 

The same types of spicules are present, but there is a marked 
piedominance of (a). They are more varied here and often show 
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branches or projections. (/>) am] (c) are also present, but in both 
cases there is more variation in the size and shape. The X-shaped 
marking* is more frequent. 
m 1.1J. i n the capitaibun :— 

The second type (/>) is predominant. They are often branched 
and the 4-radiate forms are common. In many of them the rough 
spine-like processes are restricted to one end, and the other end 
tapers to a point and is free from spines. 

Locality . Zanzibar. Previously from Red Sea, China. Straits, 
British New Guinea, Maldives, Gulf of Mannar. 

SOLEROP II YT UM QUERCIFO.RME Pl*att. 

This species is represented by two fragments. 

The stalk is firm and rigid, with the core packed with large 
spicules. The outer surface of the stalk is granular. From the 
broken lower end of both fragments large spicules project. 

The capitulum is divided into large lobes, which are in their 
turn divided into very numerous smaller lobes. The polyps are 
borne principally on the smaller lobes, but many are present on 
the sides of the larger lobes and on the continuation of the stalk. 

The stem-spicules are thick spindles with numerous rough 
wart-like spines, and slender spindles with numerous rough spines. 
They vary in length from 0*18 -0*23 nun. and in width from 0*03 
-0*05 mm. 

The polyp-spicules are slender spiny spindles, varying in length 
from 0* 12-0*4 nun. 

Clubs 0*2-0*25x0*1 mm. 

Previously from Maldives and Gulf of Manaar. 

ScLEROPHYTUM M ARENZELLER! Pratt. 

A small complete colony, firm and rigid with a much plicated 
crown, it is 16 mm. in height,, and the crown has a breadth of 
29 mm. The autozooids appear to be restricted to the top of the 
folds on the crown and to the margin. The surface has agranular 
appearance due apparently to the numerous minute siphonozooitIs. 
In the crown large white spicules covered with numerous small 
tubercles are seen projecting often to a distance of 3 mm. 

Bcleuopiiytum hirtum Pratt. 

A specimen firm and tough in texture, with a total height of 
16*5 mm. and a maximum coronal breadth of 20*5 mm. The 
crown has a large number of small lobes. The autozooids are 
completely retracted and the lobes have a warty appearance. 

From the broken base of the specimen numerous large spicules 
project. They are spindle-shaped, straight or curved, thickly 
covered with numerous rough warts, and often show a tendency 
to divide into several branches. The following measurements 
were taken of length and breadth in millims.:— 3*3 X *5; 2*6 x *35; 
3*35 X *55 ' ■ 

Peoo. Zool. Boo.-— 1906, Von, I. No. XXYIII. ‘28';';;; 
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A vertical section of the specimen showed nummmsyellow ova., 
with a diameter of 0*7 mm. 

►SofjRKophytijm yiiude, sp. ii. (Plato XXIX,. iigs. 2 A. 3.) 

1 v f* 

(1) This species is represented by numerous portions of 
very large colonies. Borne of the colonies were a. yard across I 
In the living forms the general colour was bright green, the 
polyps were brown, the tentacles green. Tin? stalk in one 
specimen is 34*5 mm. in height and in the other 30 mm. The 
portion of the crown is greatly folded and lobed, each of the 
larger lobes dividing into smaller lobes. 

In the majority the autozooids are completely retracted within 
the general msnenchynia, hut they are very numerous, especially 
towards the edge of the marginal lobe. The pores left by the 
retracted autozooids are variable in size, some 0* 1 7> minx 0* 1 mm., 
others 0*077) mm. X 0*077) mm., and others 0*1 x 0*077) mm. Their 
shape also varies from a circular opening to a, somewhat oval 
shaped pore. 

Between the openings of the autozooids lie the numerous very 
minute openings of tho siphonozooids, becoming more numerous 
in proportion to the autozooids towards the central portion of tho 
crown. 

The spicules are of three types - 

(«) Long slender spindles with few rough wart-like tubercles, 
in length and breadth in millims, as follows : 0*47) x 0*00; 

0*3 x 0*03 ; 0*2x0*025. 

(h) Short, thick, double clubs with a very short median waist 
and with whorls of rough wart-like tubercles which carry 
a number of small spines. They vary in length from 
0*25-0*3 mm. and in breadth from 0*12-0*2 nun. 

(c) Small oval-shaped spicules with many tubercles as in (//), 
varying in length from 0*25 0*30 mm. and in breadth 
from 0*1-0*2 mm. 

The last type (<?) may be a modification of (h) in which the free 
central portion has become obliterated. Among the first type (u) 
several show bifurcations at the ends. 

(2) In some other less contracted specimens tho autozooids are 
numerous, up to 7 mm. in length including the tentacles, and 
are all marked by transverse annulations. On tho tentacles the 
pinnules are arranged in one row on either side of the middle 
line on the oral surface; the number in a row varies from 10 14. 
The tentacles are short (about 1 mm.) in comparison to the 
polyps. The stomodfeum, which is gimtly wrinkled, is 1*0 mm. 
in length. 

The siphonozooids are very numerous and small, giving the 
surface a pitted or dotted appearance. 

The spicules are of three types:— 

(a) Long slender spindles with very few and wart-like tubercles, 
, from 0*2-0*3 mm, in length and from 0*025-0*(>3 mm, in 
width. 
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(b) Thicker double clubs with whorls of rough wart-like tubercles, 

from O' 15-03 mm. in length, and from 0-035-0-08 mm. in 
width. In some there is so little waist that the appearance 
is almost spindle-shaped, 

(c) Tlricker and blunter rod-shaped spicules with large and very 

rough wart-like tubercles, length and breadth in millims.: ™ 
0-22x0-1; 0-3 X 0*15; 0-2x0-16. 

Of the hast set (c) some are almost globular in form, owing to 
the strong development of the wart-like tubercles. Among them 
there are also a few six-sided hat plate-like scales which have a 
maximum length of 0*14 mm. and a maximum breadth of 
O'11 mm. 

Locality, Kiungani, near Zanzibar, and wherever coral abounds. 

Lobophytum pacjciflorum Elirenberg. 

Large brown specimens of this widely distributed species were 
found at Stations 13 and 16. 

Family 3. Nepht.hyid m. 

Subfamily Spongodim. 

jSTephthya Zanzibar ensis, sp. n. 

„ „ var, mollis , nov. 

„ armata , sp. n, 

Spongodes hemprichii Klunzinger. 

,, crosskmdi , sp. n. 

„ Zanzibarensis, sp. n. 

,, kiihentJudi , sp. n, 

Stereonephthya Zanzibarensis, sp. n, 

Lithophytum elegans (Kiik.) = Ammothea elegans May. 

„ wide (Kiik.) = Ammothea mridis May. 

„ hrassiemn (Kiik.) = Ammothea brassica May. 

„ ramosmn (Quoy et Gaimard). 

„ thyrsoides (Kiik.) = Ammothea thy r so ides 

Ehrenberg. 

„ thrysoides (Kiik.), var, durum , nov. 

„ jiavum (May). 

Paraspongodes striata Thomson k Henderson, 

Subfamily Sifhonogorginas. 

Siphonogorgia intermedia , sp. n. 

Subfamily Spongodinas. 

Nephthya zanzibarensis, sp. n. (Plate XXVII, fig. 3.) 

Two yellowish-white colonies, one attached to a monocotyle- 
donous twig, the other to a leaf. They are respectively in height 
and breadth, 4 by 3, and 5*5 by 4 centime. The whole colony 
in its preserved state is flaccid, but is densely covered by a layer 
of small white spindles with numerous larger ones distributed 
irregularly over them, 

28 * 
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The main stem gives off elongated conical branches, and these 
bear, especially on their lateral surfaces, numerous finger-shaped 
lappets covered with polyps. 

The Stiitzbiindel consists of 5, 0, or 7 straight warty spindles; 
the polyp-stalk is covered by regularly arranged closely -fitting 
small spindles; the anthocodue are at right angles to the Stiii.w 
biindel and are directed inwards towards the general surface of 
the colony. On the anthocodia there are eight double rows of 
ten to twelve spindles in each row; the opposite spn idles in the 
double row converge and the whole double row tends to stand out 
like a ridge on the surface. There is no sign of spicules on tin* 
tentacles. 

This species resembles A r . cupremformw Kiikenthal in general 
appearance, but the polyp-bearing lobes are more finger-like, and 
both the general spiculation and the architecture of the aid ho 
codike are quite different. 

Locality . Wasin Channel, 10 fathoms. 

NePIITHYA ZANZIBARENSIS, var. mollis, nov. (Plate XX V II. 
fig. 5.) 

A somewhat flattened whitish-grey colony, 7 centims. in height 
by 3*5 centims. in maximum breadth and about 1 centim. in 
thickness. At a short distance from the base it gives off a strong 
side hianch, and both it and the main stem bear numerous (‘Ion- 
gated finger-1 ike lobes or secondary branches bearing these, 
Almost all the blanches and lobes are developed to tin? sides. 
The colony is soft and flaccid, but the general cmnenehynm. is 
covered with a felt work of transversely-disposed colourless spiny 
spindles (0*2 to 0*9 mm. in length) which give it an almost 
striated appearance. No other type of spicule was to he found in 
the colony. 

The polyps stand almost at right angles to their short stalks ; 
the Stiitzbiindol is composed of about four to six straight spindles 
(0*75 and 1*25 mm. In length), one of which projects for about 
0*25 nun. The anthocodia is supported by eight double rows of 
about ten spicules in each row. 

This form is characterised by the absence of the irregular 
superficial layer of spicules and by its darker colour, so that we 
feel justified in making it a new variety. 

Locality , Wasin Channel, 10 fathoms. 

Nkphthya aiimata, sp. n. (Plato XXVII. fig, 4.) 

A stiff colony of a drab-grey colour, 3*5 centims. in height, 
3*5 centims, in maximum breadth, and 2 centims, in thickness. 
A short trunk bears fi ve main branches, from which arise numerous 
blunt and short finger-like lobes. 

The polyps are not densely crowded, but form an irregular spiral 
on the lobes. In every case the mouth is turned inwards. There 
is a well-developed Stiitzbiindel, often with four strong spindles and 
sometimes projecting for about 0*5 mm. The Stiitebiindel spicules 
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vary from 0*8 to 1 mm, in length and have an average diameter 
of O'lintu. They are straight warty spindles. Covering the 
anthoeodim there are numerous small spindles arranged in double 
rows ; the a verage dimensions are 0*5 mm. in length and 0*06 mm. 
in breadth. There are a,Iso minute spicules on the tentacles, 
horizontally disposed in two rows. 

A prominent feature is that the general cmnenehynia bears very 
large transversely-disposed spindles, which give it a wrinkled 
appearance. The following measurements in millims. were taken:— 
2*6 x 0*2, 2*4x(H9, 1*6x0*16, and 1*4x0*15. No other forms 
of spicules were to be found in the colony. 

This species should he referred to a position near iV, digitata 
Kiikenthal. 

Locality. Wasin Channel, 10 fathoms. 

Spongodes h KMPRiOHn Edunzinger. 

A form closely resembling this species, but the spicules a,re not 
red. The trunk has a leathery and rigid character and is rough 
in appearance, the larger spicules being easily seen. At its lower 
end it gives off a number of rhizoiddike offshoots, by means of 
which it is anchored in the sand. The colour in spirits is 
yellowish white, but in the living colony was a weak chocolate. 
One colony is 7 centims. in height, 6 in breadth, and 2*5 in 
thickness, while the corresponding measurements for another are 
5, 7, and 3*5 centims. The stem divides almost immediately into 
three chief divisions, which hear numerous conical lobes densely 
covered with polyps. 

In architecture the polyps agree closely with the description given 
by Kiikenthal of A. ( Dendronephthya) hemprichii. Each double 
row of spicules on the anthocodia consists of four to six pairs, but 
five seems to be the commonest number. We cannot attach much 
importance to the fact that the spicules are not red as they are in 
the type, for the colour of the spicules in Spongodes is often 
variable. In A. kiikenthali , sp. n., we found red, yellow, orange, 
and colourless spicules. The spicules are long spindles, either 
straight or curved, and covered with numerous rough spines which 
are often branched. Their .measurements, length by breadth in 
millims., are as follows:— 

Stiitzbimdel spicules: 2*2 x 0*14; 2*4 x 0*15. 

Other spicules: 2*6 x 0*18; 2*2 x 0*14; 2*3 x 0*15 ; 0*3 x 0*03. 

Locality. Wasin Channel, 10 fathoms; very common at lowest 
tides and below. Previously recorded from the Red Sea. 

Spongodes orqsslanih, sp. n, (Plate XXVIII. fig. 2.) 

A. complete small colony of apparently divaricate type, 13 mm. 
in height by 12 mm, in breadth and 7 mm. in thickness. A short 
trunk gives off three main branches, which redivide and finally 
bear the polyps in bundles of 6-10, though a few also occur 
singly. The general colour of the surface is warm orange, but the 
anthocodiee and tentacles are covered with chalky-white spicules. 
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Almost all the polyps are directed towards one of the two flattened 
surfaces. 

The polyp-stalk is about 1*5 mm. in length, and is loosely 
covered with longitudinally disposed spicules. On the imtlmcodiic 
there are eight double rows of spicules with about eight in 
each row. Two or three pairs at tins top of each row are longer 
than the others and converge into a. triangular projecting point. 
The orange-coloured Stmt/biindel spicule projcuts slightly beyond 
the anthoeodia for about 0*5 nun. The anthoeodia has a rounded 
cauliflower-like form, and the tentacles are nea tly incurved on the 
oral surface, exposing abornl rows of white spicules transversely 
arranged. The, armature of the polyp is the distinctive feature 
of this species. 

Locality . Mouth of Wash) Harbour, 10 fathoms. 

SroNOODES ZAN551 BARENSis, sp. u. (Plate XX V1 1 1. tig. 1.) 

An incomplete specimen of a beautiful colony, predominantly 
of a canary-yellow with pink polyps. It belongs to the divaricate 
section of the genus, and as the contour is irregular and the 
polyparium flattened it should he referred to Kiikenthahs 
cer moor ibis group. The dimensions are 2*5 cent!ms, in height, 
2*5 eentims. hi maximum breadth, 0*8 centim, in thickness, 

Tlie polyps are by no means crowded, and occur singly or in 
bundles up to seven in number. Their stalks are short, about 
1 rnillim. in length ; their mouths are directed inwards and 
downwards: the StiitzbUndel has a pair of projecting pink or 
yellow spicules extending for about 0*5 mm, beyond the anthoeodia, 
On the wall of the anthoeodia there are eight double rows of about 
ten pink spicules in each row; those on opposite sides converge, 
and each row ends in a triangular point. The tentacles bear a, 
transverse series of yellowish spicules. Over the general surface 
there is a loose network of largo, curved, yellow spindles, below 
which) there is a crowded stratum of small semitransparent forms. 

All the spicules are spindles with numerous small spines. The 
following measurements of spicules were taken; (a) Btuir/bUndel 
3x0*15; (b) superficial spindles 2*5x0*12; (o) pink spindles 
of anthoeodia* 0*9 x 0*08 ; (d) subjacent cmnouchyma. suieules 
0*2x0*03, 

This form does not agree with any of the short-stalked species 
in the cervicornis group. 

Locality . Wasin Channel, 10 fathoms, 

Spongodes KtiKENTiiALi, sp, n. (Hate XXXI, fig. B.) 

A very beautiful species'which seems to be referable to a 
position near S„ ( Dendronephthya) ooronata. It belongs to the 
umbellate type, is slightly flattened, and has an approximately 
regular outline. Its dimensions are 6 eentims, in height, 6*5 in 
breadth, and 3*75 in thickness. The stem and'branches are, very 
rigid; five of the lower branches are foliate and nearly encircle 
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the stem ; the stem gives oil* a large number of primary brandies 
which break up into secondaries and these hear the twigs with 
umbels of polyps* The trunk and base are wanting. The spicules 
on the surf are of the general emuenchyiua are transparent near 
the base and pale yellow higher up. Just; below the polyp-bearing 
twigs some of the yellow spicules show a. rod core, and there is 
thus a, gradual transition to the crimson-red spicules of the polyp- 
stalk, anthocodia, and tentacles. 

The polyps are arranged in small clusters of 7 10; and these 
are again grouped into larger umbels. Though there is no 
crowding, the polyps form a fairly continuous coverii ig. A polyp is 
usually about 1*5 min. in length and is covered by longitudinally 
disposed spindles. Three large ones form a strong Stutzbiindel 
which projects beyond the anthocodia for about 1 mm. The 
antlioeodia stands almost at right angles to the polyp-stalk, and is 
supported by red spindles in 8 double rows, about 7 pairs in each 
row. A distinctive feature is that the topmost spicules of each 
double row project in triangular points beyond the bases of the 
tentacles. The tentacles are white, but bear numerous small red 
spicules arranged transversely, so that a fine tentacular operculum 
is formed over the contracted polyp. 

The spicules are spindles with fine warts or short blunt spines, 
and show a great range of colour. Some are red, some are yellow, 
some are combinations of these colours, and others are transparent. 

The largest are those of the Stutzbiindel, about 4 mm, in length 
by 0*2 in breadth, and some of those on the polyp-stalk are about 
3*5 mm. in length. Those of the general surface of the 
otmenehyma are: 2 x 0*15 mm.; 1 *8 x 0T5 ; 1 *5 x 0*1; 1*35 x 0*1; 
0*8 x 0*1; 0*35 x 0*04; 0*3 x 0*03. 

The red spicules of the anthocodiae are mostly about 0*6 x 0*04; 
a projecting one had a length of 1*2 x 0*06. 

Locality . Wasin. 

Stereonkphtiiya zanzibarensis, sp. li. (Plate XXXI. figs. 3 
& 4.) 

A. small but complete colony of a yellowish tint, 10 mm, in 
height and 8*5 in breadth. The trunk of the colony is limp, but 
the main polyp-bearing part is stiff* and brittle. The polyps have 
short stalks about 1 ram. in length,; some arise from the trunk, 
but most are borne on the branches. They occur close together, 
but are not united into bundles. The anthocodia. stands at right 
angles to the stalk and has its oral opening directed towards the 
branch. The Stutzbiindel has one main projecting spicule 
(1*2 x 0*125 mm.) supported by 2 or 3 bent spindles on either 
side; below these there are a few in the direct line of the 
projecting spicule, passing continuously into the superficial spicules 
of the coenenchyma (0*6, 0*4, and 0*25 mm, in length). On the 
anthocodia there are eight double rows of spindles, each row 
consisting of 15-20. The opposite members of a double row slope 
towards one another at an acute angle, which widens towards the 
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base. On the tentacles there are transverse rows of spicules. 
All the spicules are warty spindles. 

As there is no sign of the union of the polyps into bundles, this 
form cannot he referred to the genus Uponyodcs (Kiikonthnl’s 
Dendronephthya). It falls rather into the old genus rfpouyodia, 
one of the features of which was the occurrence of isolated polyps. 
Tins is now termed Htcreoii&phthya by Kiikenthal, and defined 
as follows:— 

Very stiff Nephthyuke, whose polyps are not disposed in lappets 
or bundles, hut occur singly or in small groups directly on the 
stem or on the main branches, which have few twigs or none. 
Polyps with Stutzbuudel. 

Thespiculation of the anthocodia (15 20 pairs of spicules in each 
double row) is one of the well-defined diagnostic features 
distinguishing tin’s form from the eight species recognised by 
Kiikenthal. 

Locality. Zanzibar, Olma.ka. 

LrnioriJYTUM el mg A ns (K iikenthal) = Ammotii EA el egans May. 

In this specimen the polyps vary from 1*1 1*25 in length and 
have a diameter of 0*7 mm. The polyp-spicules vary from 0*1 (> 
0T7 mm. in length with a diameter of 0*01 mm,; the stem- 
spicules vary in length from 0*3 0*4 mm., and in breadth from 
0*01-0*02 mm. The colour of the specimen when living was pink 
with brown zooiris. 

Locality, Zanzibar Channel, 10 fathoms, also (Jlmnka Bay, 
East Coast of Zanzibar. Previously recorded from Turn bate, an 
islet near Zanzibar. 

Lithopiiytum virjdk (Kiikenthal) = Ammotiiea vmnus May. 

This species is represented by several specimens, which agree in 
every detail with the description given. The polyp-spicules vary 
in length from 0*1 -0*24 nun., and in breadth from 0*015-0*03 nun, 
The stem-spicules vary from 0*08-0*18 mm. in length and from 
0*04-0*00 mm. in breadth. The spicules in the inner canal walls 
of the stem arc in length and breadth, in nrillims.: 0*54x0*12; 

0*3 X 0*067 ; 0*4 x *07, 

locality . Wasin, 10 fathoms. Previously recorded from Haiti 
and Muemba. 

LrrrioriiYTUM brass to um (Kiikenthal) = Ammotiiea brass ioa 
May. 

Tills species is represented by one specimen, which agrees very 
closely with the type. The polyps vary from 1-1*2 ram" in length 
and from (>6~0*7 mm. in breadth. The polyp-spicules Vary from 
0*12- 0*34 mm. in length, and in breadth from 0*016- 0*02 mm,; 
the stem-spicules, which are slender with few wart-like spines, 
vary in length from 0*14-0*4 mm, and in breadth from 0*02 - 
0*03^ mm, Mr. Orossland describes the colour of the living 
specimens as a weak cocoa.” 
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Literdit)/. Zanzibar; very common among Zoslera at low spring¬ 
tide. Previously recorded from Haui, an islet in Zanzibar 
Harbour. 

Litiiopiiytum ramosum Quoy et Guimard. 

A well preserved specimen of this species showed no trace 
of any spicules even in the canal-walls. The colour of the 
preserved specimen is yellow-grey. 

Previously recorded from Zanzibar and New Guinea. 

Lithophytum TJmtsojDEs (Kiikenthal )=A mmothra tuyrsoides 
E hmiberg, 

Several fine specimens of this common species, all belonging to 
what Kiikenthal calls the asparagus-like variety—that is to say, 
with cylindrical stalks rising parallel to one another and united 
by a, common basis. The colour of the preserved specimens is 
yellowish white, in life it was brownish. One of the distinctive 
features of this species is that the polyps arise directly from the 
ends of the stalks. The polyps are from 2-11*5 mm. in length by 
1-1*2 mm. in breadth. 

The spicules of the stalks and polyps are very slender spindles 
with few warts. The following measurements were taken of 
length and breadth in millims. (ft) polyp-spicules: 0*09x0*01, 
0*12x0*012, 0*18x0-0:i6, 0*2x0*017, 0*25 x 0*016, 0*28x0*016; 
(b) stem-spicules: 0*12 x 0*016,0*16 x 0*016,0*3 x 0*02, 0*35 x 0*02, 
0*4x0*02. 

Locality. Zanzibar. Previously recorded from Tumbatu Is¬ 
land, on the N.W, coast of Zanzibar, and from the lied Sea. 

LmiornYTirM th vrsoides (Kiikenthal), vai*. durum, nov. 

From a. flat spreading base a. large number of almost hemi¬ 
spherical lobes arise. Each lobe is closely covered by the pro¬ 
jecting calycine portions of the polyps. The colour of the colony 
is pale orange. The cmnenchynm. has a gritty structure, with 
fairly abundant spicules. The spicules of the camenchyma are 
long slender spindles, either straight or slightly curved, with 
small spines arranged irregularly or in whorls. Their length varies 
from 0*15 -0*4 mm., and their width from 0*02-0*03 mm. 

Locality . Zanzibar, among coral, low tide. 

1 j it 11orif .yttjm flavum (May). 

The species Lilhopkytum africanum, L. JhMhmi , and b.ftmm/m 
seem to form a, close group connected by intermediate forms. 
There are several specimens in the collection which closely approach 
L.jlcmim , but differ from it in being far from rigid and in having 
few spines on the spicules. * We see no reason to emphasise this 
quantitative distinction, especially as the boundaries of the three 
species referred to are somewhat elastic. Their common features 
are that several cylindrical stalks spring from a common base, 
that the polyps are borne on short twigs springing from the ends 
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of the stalks, that the stalks are united with one another for 
a variable distance, and that the polyps are restricted to the upper 
regions. 

In representative specimens there are several upright brunches 
dividing into finger-shaped ends, which bear numerous polyps 
not densely disposed. One colony is 0*5 centims. in height- and 
5 centims. in breadth at the top. The whole colony is soil, 
and compressible, with longitudinal grooves corresponding to the 
canals. The preserved specimens are whitish yellow. 

The spicules are long slender spindles with very few small and 
distant spines. The polyp-spicules vary from 0*12-0*5 nun. in 
length and from 0 * 01 - 0*62 mm. in breadth ; those of the stem 
from 0*16-0*3 nun, in length and 0*010 0*02 mm. in breadth. 

Locality . Zanzibar. Previously recorded from Tumbatu Island, 
off Zanzibar. 

Pakaspoxgodes striata Thomson k Henderson. 

A very fine specimen, 15 centims. in height by 12 centims. in 
maximum breadth. In its preserved state it impute flaccid and 
has a»n umber-brown colour. The polyps are borne in bundles of 
9-21; all the polyps in a bundle reach nearly the same level. They 
are about 1 mm. in length and 0*75 0*9 mm. in breadth. 

The polyp spicules are slender spindles, usually straight and 
covered with few warts. They are from 0*100*4 mm, in length 
and from 0*015-0*04 mm. in breadth. The stem-spicules may bo 
divided into three groups (or.) long slender spicules with few 
spines, from 0*30*9 mm. in length and from 0*02 0*035 nun. in 
width; (h) ball dike spicules with many prominent spines; and 
(c) small irregular X~ shaped spicules, very rough and with pro¬ 
minent spines. The two last types vary in length from 0*00 
0*2 mm. and in breadth from 0*04—0*12 mm. 

Locality . Wasin, 10 fathoms. Previously recorded from the 
Gulf of Manaar. 


Subfamily Siti i (momma in/k. 

SlPHONOCIORGIA INTKIiMKDIA, sp. ii. (Plate XXX, figs. 1 k 2.) 

The most puzzling specimen in the collection is a small cream 
coloured colony, with four finger-shaped lobes on a short trunk, 
On each lobe there are a few relatively distant polyps occurring 
all round, Most arc well-expanded, but some are all but com¬ 
pletely retracted into the comenchyma. 

At first sight the colony suggested a small Ahyonimn ; but the 
polyps have a well-developed anthocodial armature, and the walls 
of the stem-canals are supported by numerous spicules, some very 
large. Moreover, the whole somewhat granular surface is covered 
with a delicate but coherent layer of small spicules. 

The anthocodial part of the polyp is supported by eight triangles 
of sloping,spindles, which diverge into a brush-like apex at the 
base of each tentacle. In some there were 4-5 distinct pairs of 
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spicules in the triangular sheaf. The triangles rise from a 
transverse ring of about three rows of spindles. 

The cortical spicules are slender spindles with a few rough 
warts. A common size was 0'8 mm. in length by 0*06 mm. in 
breadth. The inner spicules of the stem are strong spindles 
closely covered with rough warts. They vary greatly in size and 
in the number of warts ; some bear line spines, and some are bifid 
or slightly branched at one end. A common size is 2*6 mm. by 
0*175 mm. 

Probably the specimen is a young form, and we found no trace 
of ova,. It seems to us undoubtedly a Siphonogorgid, perhaps 
intermediate between Siphonogorgia and Chironephthya; but it is 
quite unlike any form known to us. With much hesitation 
w© have, for convenience of reference, named it Siphonogorgia 
intermedia. 

Locality. Zanzibar shore. 


Order Hi. PSETTDAXONIA G. von Koch. 

Family Sclerogorgidji. 

Suberogorgia kbllikeri Wright & Studer, var. Zanzibar ensis, n. 
Family M elitodi dm 

Wrightella erythrcea Gray —Mopsea erythrcea Klunzinger. 

„ mriabilisj sp. n. 

Family Sclerogobgid/E. 

Suberogorgia kollikeri Wright & Studer, var. zanzibarensts, n. 
(Plate XXIX. fig. 4.) 

(A.)—A small fragment consisting of a part of a, stem or branch 
from which two lateral branches are given off on the same side. 
The stem or branch and the lateral branches are all compressed in 
the plane of branching. The branches come off at an angle which 
approaches 90°, and then turn upwards and run roughly parallel 
to the main stem or branch. On both surfaces of the main and 
lateral blanches there is an irregular groove which in some parts 
almost disappears, being marked only by a narrow strip of 
colourless spicules. The verrucas are arranged in a single row on 
each of the lateral surfaces ; they are disposed alternately, though 
at some places they are almost opposite; they are small, and 
appear as low rounded swellings on the sides. 

The polyps are completely retractile, and are white in colour. 
In the tentacles, which are short, there are small rod- or spindle- 
shaped spinose spicules which are from 0*08-0*12 mm. in length 
and have an average diameter of 0*02 mm. 

The spicules of the body of the polyp are flattened sword¬ 
shaped bodies with rough warts or teeth on the edges, and may be 
either straight or slightly curved. 
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The spicules of the general ore none hymn. are all of one? type---- 
spindles covered with rough warts, which are arranged in regular 
whorls, and often blunt at f both ends. Some of flu? spicules are, 
yellowish-amber colour, often ahuost colourless a.t tin? taps ; others 
are quite colourless. Their measurements, length by breadth in 
niillims., are as follows 

Coloured : 0*2 X 0-05; <)T2x0*06; 0- lb X 0*05; 0*16x0*04; 
0*1.4 x 0*05. 

Colourless: 0*00x0*08; 0*08x0*04; 0*12x0*05; 0*14x0*05; 
0*1x0*04. 

Locality . Wasin (Jhannel, 10 fathoms. 

(B.)—Another colony forms a thin encrustation on a. piece of 
bivalve shell, about 25 mm. by 80 mm., with nine stems rising at 
various angles. Three of the stems lie, on the under concave 
surface of the shell and keep close to it; the four longest on the 
other side extend to 05-80 mm. from the shell. Two have a. 
single branch. The greatest breadth is about 2 nun. There is 
a slight flattening in the plane in which the polyps for the most 
part arise. The general colour is a. quiet, orange. The verruca? 
are inconspicuous and for tlm most part lateral; some of them 
show eight distinct marginal lobes. The polyps are pure white, 
A longitudinal groove is distinct for a. short distance from the 
base. The spicules are spindles with warts in whorls 0*12 X 0*04, 
0*14x0*04 mm,; and double spindles 0*18x0*06, 0*12X0*05; 
and a few small, almost orbicular forms. 

This form approaches A. kollikeri Wright <fc Studer, but differs 
from it in the size and prominence of the verruca? and in the size 
of the spicules, but it is connected to that species by SttheroyorgM 
kollikeri , var. ceylone/mis, But the Zanzibar form has smaller 
verruca? and spicules than the Ceylonese variety, and the series 
may be regarded as illustrating progressive variation. 

Locality , Kokotoni Harbour, Zanzibar West, 5 fathoms. 


Family M e l i t o d i o m. 

WlUGHTELLA ERYTHR/EA (fray = MOCSEA ERYTlfK/EA KhuizingOF. 

(Plate XXVT1T. %. 10.) 

Small, irregularly branched, rose-red colonies, fixed to coral, 
The brandies are not always confined to one plane, Tim following 

measurements were taken of height and breadth in niillims.:.-• 

15x23; 23x8; 15x8. The specimens agree well with K lim • 
zingerls description of Mopsea erythrem , c. <j. in the presence of a 
single red spicule at the base of each tentacle and in the dimensions 
of the spicules generally. 

. Localities. Wasin, low tide, growing on coral; Prison. Island, 
Zanzibar Harbour. Previously recorded from the Red Sea. 

In the Aberdeen University Museum there is a specimen 
from Samoa which is superficially identical with these* It is 
labelled Mopsea erythrma , 
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WRKMITICBLA VARTAB 1 LIS, sp. ti. (.Plate XXVIII. figs. 3-9.) 

The collection included a considerable number of small delicate 
Mulitodida*, of beautiful and apparently variable coloration. The 
branches tend to be compressed ; they lie for the most part in one 
piano; the verrucas are for the most part lateral ; the spicules are 
warty spindles, straight and curved, sometimes kneed, and clubs 
with warty expanded ends which are not foliate enough to be 
called u Blattkeulen,” At the same time, the specimens seem 
nearer the genus Wrightella than any other, and till a. large 
number of specimens is available it seems convenient to combine 
the various specimens in this collection under the common title 
IP. variabiUs. They differ not only in colour, but in respect 
to the proportions and warts of their spindles and clubs. Home 
of the colour-schemes of these closely-related forms are shown in 
Plate XXVI IT. We may readily distinguish: (a) a form with 
a variable combination of red and colourless spicules, with more 
substantial and shorter branches than the others and a, closer 
approach to W, erj/thnen ; (h) a form with yellow internodes and 
the usual brown nodes appearing as red; (c) a, salmon-coloured 
form; (<l) a, crimson form with yellow verruca*; and (e) a reddish- 
brown form with red verruca*. 

Loctdit'//, Wasin, among coral, low tide. 

Order TV. A XI PER A G. von Koch. 

Family G o r a o n r i> m. 

Leptogorgla oehraeea , sp. n. 

Lophogorgiu crista Mobius. 

„ lutkeni Wright <fc Htuder. 

Family G o r a o n t d m. 

Lm>TouoR<H,A ooi i rack A, sp. n. (Plate XXIX. fig. 1.) 

This apparently new species of Lcplogorgia is represented by 
a beautiful dry specimen, 18*5 centiuis. in height by 15 in 
maximum breadth. It has a bright ochreous-yellow colour and 
expands for the most part in one plane with several anastomoses. 
The disc of attachment has been separated from the substratum 
and has been overgrown almost entirely by the cauienchyma and 
a Poly zoom 

From the basal expansion, about 22 ram. in diameter and 
9 mm. in height, there rises a main stem, 4 mm. in basal 
diameter, which gives off numerous branches. Just at the base 
a large branch is given off, so nearly equal to the main stem in 
diameter (3 mm.) that it might be regarded as of equal im¬ 
portance. The main stem is at first circular, but soon becomes 
flattened in the plane of expansion ; the larger branches are also 
flattened, but the twigs are cylindrical. There is no particular 
arrangement of branches, but the tendency to arise on one side, 
i. e, towards vacant space, is well-marked. The tips of the 
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branches end in short sharp-pointed cones, as soon, for instance, 
in Leptogorgia austndiensi; s\ On the older branches the cannon~ 
chyma, is thin and shows distinct longitudinal grooves, which can 
he traced up into some of the twigs where the cmnenchyma is 
much thicker. Under a. Ions the general texture of the surface 
is granular. As to the polyps, many show wart like protruding 
verrucas, about 0*5 nun. in height, 0*75 in breadth, and 1 nun, in 
length, the elongation being in the plane of the branch, in 
many eases, however, the contraction is complete, and only slit.* 
like apertures indicate the position of the polyps. They may 
occur at any point, but on the main stem and larger branches 
they tend to be lateral. 

The transparent pale yellow spicules of the erenonehyma are 
warty spindles, while some approach a chib shaped form. They 
have the following measurements, length by breadth, in miliums. 

(a) Spindles with warts in whorls: 0*18x0*04; 0*10x0*05' 
0*18x0*05; 0*2x0*04. 

(?>) Spindles with irregularly-placed warts: 0*10 x 0*00; 0-18 

x 0-05; 0*18x0*06. 

(c) Small irregul arl y-wanted spindles : 0*08x0*04; 0*1x0*04; 
0*09x0*045. 

Locality . Cape Verde Islands. 

Lophogorgia crista Mobius. (Plate XXIX. figs. 5- 7.) 

Two plume-like brownish-red colonies resemble Lophogorgia 
crista Mobius in the following features (1) the general habit of 
the colony; (2) the flattening of the larger branches in the plane 
of ramification; (3) the nature and thickness of the ccenenchyma : 
(4) the hint of striations; and (5) the speculation near the base. 

The two colonies measure 34 and 35 centims. in length, 6 and 
10 centime in breadth; the basal (broken) ends 7 and 6 mm. in 
one diameter and 3*25 and 3*4 mm. in the other. 

The spicules from the lower end of the colony are warty 
spindles, with the warts in 2-4 whorls. They arc beautifully 
coloured, with the spindle-core red and the projecting warts 
of a pale translucent yellow. The following lnoamimneniw were 
taken (in miliims.):— 

(a) Of spindles with two whorls of waits: 0*09x0*05 ; 0*1 x 
0*06. 

(b) Of spindles with three whorls of warts: 0*09 X 0*05 * 

0*1 x 0*06. 5 

(c) Of spindles with four whorls of warts: 0*1x0*04; 0*12x 
0*06. 

Spicules taken from the tips of the branches are slightly 
different from those at the base. Many of them are longer, 
more slender spindles with up to 10 whorls of warts. The 
following measurements were taken of length and breadth in 
millims. : —0*1 8 x 0*04 ; 0*19x0*04; 0*16x0*06; 0*13x0*06. 
The majority are coloured like those at the base, but there 
are also some wholly yellow forms with warts either regularly or 
irregularly disposed. ^ 
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These specimens differ essentially from L. liitkeni Wright & 
Studer in the following particulars :— 

(1) There is no distinct “ irregular wavy line” on the branches. 

(2) The polyps are distributed all over the comenchyma. 

(3) TM spicules never exceed 0T9 nun. in length (in L. liitkeni 
—rqrtfffi'-M mm.). 

(4) The colour of L. liitkeni is a dull yellowish red. 

From L. crista M obi us they also differ in a few details :— 

(1) In L. crista there are numerous striations on the coenen- 
chyma especially near the base, but these diminish in number 
in the younger branches ; in our specimen the striations are 
very faint. 

(2) The figures of spicules given by Mobius are not quite like 
those in our specimen, but the variation in the size and form of 
the spicules in the different parts of the colony which we have 
noted in detail has led us to disregard the minor differences. 
It may be that the spicules described and figured by Mobius 
were taken from the ccenenchyma near the base. 

(3) The colour, both of the specimens themselves and of the 
spicules, shows a marked difference, but this does not justify their 
separation from L. crista. 

Locality . Gape Verde Islands. Previously recorded fromAlgoa 
Bay. 

Lophooorgia lDtkeni Wright & Studer. 

This species is represented by a piece of a colony 295 mm. in 
maximum height and 105 mm. in width. It is branched in one 
plane, with the branches flattened in the plane of branching and 
marked by a distinct groove along both the flattened faces. The 
polyps are confined to the lateral surfaces of the branches and 
twigs; their verruca* are reduced to slight elevations of the 
general euaienchyma. The species is practically identical with 
the forms which we referred to L. liitkeni Wright & Studer 
(Ceylon Pearl-Oyster Fisheries Reports), and shows the same 
minor divergences from the type. 

Locality . Wasin, British East Africa, 10 fathoms. Previously 
recorded from Cheval Paar, Gulf of Manaar. 


Order V. STELEOHOTOKEA. 

Section A. Asiphonacea. 

Family Telestxdas. 

Telesio rupicola Muller. 

„ arbdrea Wright Sz Studer. 

Family Coelooorgiii>2e. 

Gmlogorgia palmosa Wright & Studer. 

„ repens , sp. n. 
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Family T ed estj d 
Telksto rijpiooea Miiller. 

Under this species we have ranked three somewhat different 
specimens. The first consists of a. single axial polyp 141 m«v.. In 
Length, the lowest part of which is covered by a monaxonia! 
sponge through which the lateral polyps protrude. The colour 
of the living specimen was yellowish with white zooids. 

The axial polyp is 1*5 mm. in thickness near the point when? 
it, emerges from the surrounding sponge, but at the tip it is only 
0*75 mm. The lateral polyps stand at regular intervals of about 
6*5 mm. on all sides of the axial polyp; their height varies from 
4-4*5 turn, and their basal diameter is 1*1 mm, in the lateral 
polyps the tentacles a,re 1*2 mm. in length and about 0*5 mm. in 
breadth, with numerous pinnules, which have an annulnted 
appearance. On both sides of the base of each tentacle (here 
are two bands of spicules which extend down the anthocodial 
part and join the spicules of the calyx. On the axial polyp and 
on the lateral polyps there are eight prominent ridges. 

This specimen approaches 'Menlo rnpwolu of Hickson & Miles, 
but there are some differences 

(1) The tentacles of our specimen are longer, 

(2) The arrangement of the lateral polyps is more regular. 

(3) it does not very closely resemble Hickson’s figure (Willey’s 
Results, pi. 1. fig. 1). 

We note, however, the variability of Telesio rupimla as men¬ 
tioned in Hickson’s 1 Alcyouaria of the Maldives/ pt. i. p, 482, 
and also in the 4 Challenger ’ Reports, vol. xxxi. p. 262. 

In the second specimen the axial polyp is 2 nun. in thickness, 
growing gradually less as it rises higher, and boron ling 1*5 mm. 
near the tip. After treatment with caustic potash the hollow axis 
is seen to be composed of two types of spicules, some long and 
slender with few and slight projections, the others short, and 
stout with numerous strong projections. The first type, varies 
from 0*45 0*63 mm. in length and from 0*02 to 0*028 mm, in 

width; and the second from 0*15.0*2 mm. in length and from 

0*02.0*028 mm. in width. 

The third specimen differs slightly from both the others, but if 
also seems referable to 7\ rupicola , 

Locality. Mr. Orosshmd notes: “ By the kindness of Cap tain 
Agnew, R.N.R., I accompanied the steamer sent to overhaul the 
buoys and chains and found these specimens on the chains of 
the buoy nearest Zanzibar to the south,” 

Telesto arrorea Wright k Stonier. 

One of the specimens is dark in colour and consists of a few 
axial polyps. From the axial polyps lateral polyps arise, and 
among these there are some decidedly larger than the others, 
which may be the beginnings of axial polyps of the second order. 
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The tentacles were measurer! in two specimens and were found 
to vary from 2*95-3 mm. in length. The surface spicules 
(0*5 x 0*05) a,re longer than the spicules of any of the other 
specimens. The axial polyps vary from 57-59 mm. in length 
and from 1*2 4*3 mm. in diameter. The average length of the 
latere! polyps is 4 mm. 

The axial polyp treated with boiling caustic potash showed a 
firm compact tube marked by longitudinal ridges, and formed of 
two layers of spicules, am outer layer of stouter spicules, am inner 
of more slender forms. 

Locality . Wasin, 10 fathoms. 

In another specimen there is a rhizoicl-like attachment. The 
primary axial polyp has been broken, but it is still 67 mm. in 
length. The complete secondary axial polyps are 95 mm. and 
72 min. in length. The lateral polyps are arranged irregularly 
on the axial polyps. On the lower part of the secondary axials 
they are 3 mm. by 3 mm., while on the upper part they are 
2*6-3 mm, by 1*6 mm. 

The axial polyp treated with boiling caustic potash shows a 
coherent tubular axis formed of two layers of spicules, an outer 
layer of stouter spicules with more prominent spines and an inner 
of longer, more slender spicules with few spines. 

Locality. Wasin, 10 fathoms. 

In another specimen the colour w T as light brown, the lateral 
polyps were about 3 mm. in length, and the longitudinal grooves 
were much less marked than in those above described. The 
spicules are transparent spindles with long, irregular, sometimes 
branching spines. The following measurements were taken of 
length and breadth in millims. :—0*12x0*04; 0*14x0*05; 
0*18x0*05; 0*2x0*06. 

Locality . Kokotoni Harbour, Zanzibar West, 5 fathoms; Wasin 
Channel, 10 fathoms. Previously recorded from Arafura Sea,, 
49 fathoms. 

Family C <elqg oRGTiftiE. 

0(ELOGOUGIA FALMOSA Wright & Studer. 

A number of fragments which are evidently the portions of a, 
large colony. In some of the larger fragments the axial polyp of 
the first (?) order attains a diameter of 5 mm. 

The specimen agrees closely with the description given by 
Wright & Studer, except that in the tentacles, which are short 
and stumpy, there are four rows of pinnules on the oral surface, 
and in the outer row there are usually ten pinnules, not eight as 
stated in the 4 Challenger ’ Report. The colour of the colony 
when preserved in spirit is a very pale green, but when dried it 
is almost white. The green colouring-matter is very soluble in 
spirit. 

The present specimen also shows a greater degree of elasticity 
than that ascribed to the 4 Challenger’ specimen; when dried, 
however, it is very brittle and hard. 

Proc. Zoom Soc.~~1906, Yol. I. No. XXIX, 29 
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Locality. Station 12. 

Previously recorded from Zanzibar {Uommtid ); Nos,si lie in the 
Mozambique Channel, 10-12 fa,thorns {Keller). 

0(ELo g o eg i a rkpens, sp. ii. (Plato \XX L tig. 1.) 

Several spreading colonies hardly exceeding 0 mm, in height 
There are numerous polyps, in some groups of which if is 
impossible to distinguish the primary axial polyp from the 
others. The smallest polyps are mere papilbe IT) mm. in height, 
rising from a basal membrane; tlie longest project freely for 
6-8 mm. An average breadth is about 1 mm. The surface is 
glistening white, and even to the naked eye appears rough and 
spicular. It is continuously covered with longitudinally disposed 
spindles. 

On the upper part of the polyps thoron.ro eight longitudinal 
ridges ending in triangular points, which bend inwards to form a 
kind of operculum over the inturned tentacles. Each ridge is 
composed of a double row of spicules, and the components of each 
row overlap so that there may be three a,breast at any one place. 
In the lower part of the polyp the grooves between the ridges are 
sometimes prominent and bordered by pairs of spicules from the 
two adjacent ridges meeting like the letter V with the point 
downwards. In other cases the lower part of the polyp seems to 
be uniformly covered. 

The short and broad tentacles are completely inturned; they 
bear about 6-8 rows of short conical pinnules (13-16 in a row) 
covering the whole of the oral, surface. On the aboral surface 
there are numerous minute spicules arranged in chevron. The 
spicules of the general surface are spindles with irregular spines 
and warts. The following measurements were taken of lengt h 
and breadth in millims.:—0*75 x 0*08 ; 0*7 x 0*05 ; 0*4 x 0-04," 

There can be but little doubt that those specimens represent, 
young stages of colonies which have assumed an encrusting habit, 
They differ conspicuously from G. palmosa not only in the habit 
of growth, but in being rough and in having nuieh larger spicules, 

Locality . Wasin. 


Section B. Peimatiilacea. 

'Family V i ft a n h A ft 1 1 1> M. 

Yirgularia mimhilis Lamouroux, vnr.pedwneulala K OH liter. 
„ mnUicab/cim 6, sp, n. 

Family Pennatulidas. 

Subfamily Pteroeidin m. 

Pteraeides brachycaidon KolJiker. 

' „ ^ , rigidwm r sp. m 

91 ■ ... puhhdkm^ sp. n. 
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Family Yirgulariiba 

ViRGULARiA MiRARiLis Lamouroux, var. febuxculata Kolliker, 

The rachis is 172 min. in length, but the upper part (for 
51 mm.) consists of nothing but the axis, which tapers to a fine 
thread. The axis is 0*42 mm. in diameter, brownish in colour, 
and marked by a large number of parallel transverse striae. 
Towards the upper end of the imweathered part of the rachis 
the transparent pinnules are very closely packed together and 
smaller than those on the lower part of the rachis. They are 
separated from one another by intervals of 0*8 ram., and vary in 
breadth from 0*9-1*05 mm. and in height from Q*6~Q*7 mm. 

On each pinnule there are six or seven polyps in a single row. 
There is a clear streak on both rachidial surfaces of the rachis, 
but that on the prorachidial surface is slightly wider and has a 
groove running up the middle. The eoeneneliyn a is thin and 
transparent, allowing the axis to shine through on both surfaces. 

Locality , Kokotoni, Zanzibar Island. In the mud at ordinary 
low-tide level. Previously recorded from Scandinavia, Denmark, 
Iceland, and Gulf of St. Lawrence. 

VlRGlTLARIA MITLTICALYCINA , sp. 11 . (Plate XXYI. figs. 4 & 5.) 

A well-preserved portion of a colony, probably near the tip. 
It has a light brown colour, and was described when living as 
“ black and light drab/’ In a length of 22 millims. there are on 
each side 11 pinnules, each about 2*25 mm. in height, and bearing 
about 66 polyps in 2-4 rows. The breadth of the vane is 8 mm., 
that of the axis 1*35. On the prorachidial surface there is a bare 
streak 2*5 mm. in breadth, with a median longitudinal groove. 
At the insertion of each pinnule there is a superficial ramification 
of the nutritive canal, forming a characteristic pattern. The 
metarachidial surface has also a bare streak, but tin's is entirely 
hidden by the interlocking of the pinnules, which form a quite 
continuous covering over the whole of that surface. 

Very characteristic is the undulatory curvature of the margin 
of the pinnule; the ends of the insertion are on about the same 
level on the prorachidial and metarachidial surfaces. The calices 
are very distinct, barrel-shaped with narrowed mouths and longi¬ 
tudinal ridges. A polyp with expanded tentacles is 1*25 mm. in 
length, the calyx occupying about 0*9 mm. 

On the prorachidial surface numerous minute zooids are to be 
seen, but no definite arrangement is recognisable. The shape of 
the axis is peculiar. The cross-section shows an irregular quadri¬ 
lateral figure; the longest (metarachidial) side is 1*35 mm, in 
length and is slightly concave, the prorachidial side is 0*75 mm., 
and the two parachidial sides are slightly convex and about 
0*75 mm, in length. On the surface of the axis there are longi¬ 
tudinally elongated elevations like interrupted ridges. 

This species resembles K rumphii Kolliker in the close-set 
pinnules, in the crowded polyps, in the 'branching of the nutritive 
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canals, and in having a slightly flattened axis. It differs from it 
in having 66 polyps on a, pinnule instead of 40 44, in having 
2-4 rows of polyps instead of one row twisted so as to appear 
like two, a/iul in having a different disposition, of zooids. 

Locality. Omaha Bay, shore, lowest tide. 

Family P E N n a T n h i n ac. 

Bui damily Ptehovjid \ n.e. 

Pteroeides beachycaulon Kdlliker. ('Plate XXVi. %. ih) 
Belonging to this species there are several large specimens with a. 
short raehis and a large spindle-shaped enlargement on the stalk. 

millimH. 


Length of pinnule-bearing portion. I 70 

Breadth of pinnule-bearing portion . HO 

Length of stalk. f>0 


On the raehis there is a broad bare space on the pmracludial 
surface; the corresponding part on the m eta rati tidial aspect is 
hidden by the edges of the pinnules. 

The colour is creamy with irregular patches and streaks of a, 
purplish-hi uo. 

Tire pinnules are 34 in number on each silo, with two or three 
rudimentary forms at the lower end ol ; the raehis. A well- 
dcveloped pinnule has a breadth of 44 nun. and a height of 
31 mm,, and is supported by 16-18 rays. 

The zooid-plate, is median, leaving a crescent free from polyps 
at the basal insertion. 

Locality, Kokotoni Harbour, West Coast of Zanzibar, fi fa thoms. 
Previously recorded from the Philippines, 

Pteroeides rigidum, sp, n. (Plate XXVI. figs. 1 L 2.) 

Two specimens of a stiff colony very long in proportion to its 
breadth, apparently of a bluish-brown colour. As the zoo id, - 
plate is large and basal and the length of the raehis is at least 
eight times its breadth, the position of this species should bo in 
Kolliker’s group PL aryetitenm, but it does not agree with any of 
the forms there described. 

The following measurements were taken from the stronger of 
the two specimens :■— 

mil inns. 

Total length of colony..... 230 

Length of pinnule-bearing part .j 37 

Length of stalk ...... <)*] 

Maximum breadth of pinnule-hearing part . 17 

Breadth of the middle of the stalk . 8 

Breadth of the swelling at the top of the stalk. 10 

Length of the swelling at the top of the stalk_ 15 

Breadth of the pinnule halfway up .. g 

Height of the pinnule halfway up .... 5 ' 

,' Distance' between pinnules ....p 5 ^ 4*5 

, Breadth, of the axis near the base ......... 4 
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The «tn.lk 1ms a. plump smooth appearance, but there are 
numerous small spicules in the cortical layer. The number of 
pinnules on each side is 40, but of these fire on one side and seven 
on the oilier, situated at the top of the stalk, are rudimentary. 

The- u i elm uchi dial surface shows a bare streak 3-4 mm. in 
breadth, loosely overlapped by the pinnules in its middle region. 
There is no visible zonid streak, but the surface is not very well 
preserved. The protuchidial surface is smooth, and seems more 
deeply coloured than the rest; it varies in breadth from 3*5- 
10 mm. The raehis ends bluntly in a small bare area. In the 
other specimen the axis is exposed; it tapers rapidly to a fine 
point, and is soft and coiled for the last 14 mm. 

The pinnules are somewhat reniform, with a narrow insertion. 
Tims, on one of the largest pinnules the insertion-line is only 
4*5 mm. in length, but the outer margin is at least double. 
There seems to be some irregularity in the number of the sup¬ 
porting calcareous rays, but in some of the pinnules 4—6 are very 
distinct and project for about 1*5 mm. The specimen seems to 
have been somewhat battered, and no importance can he attached 
to the absence of rays in many of the pinnules. 

The zooid-plate is basal and strongly developed. It extends in 
some about halfway up the pinnule; it is ridged and has an 
undulatory upper margin. 

The polyps occur in three or four rows on each side of the margin 
of the pinnule, occupying a, zone about 1*75 mm, in breadth. 

The spicules of the cortical layer of the stalk consist of small 
rods and irregidarly-l >miiched forms. The following measure¬ 
ments in millims. were taken;— 

Rods:-.0*2x0*03, 

Branched forms :~~~0*25 x 0*175; 0*3 x 0*175. 

Locality* Wasin Channel, 8 fathoms. 

Ptbromidks TOLcuncLLtJM, sp. n. (Plate XXVJL figs. 1 k 2.) 

A. beautiful finely-preserved colony, 37 mm. in total length 
and 13 mm. in breadth. The stalk is 16 nun. in length and 
2T» mm. in average breadth* 

There are 15 (and 16) pinnules, of which 4 (and 5) at the 
base are very small. Each pinnule is supported by four rays 
of spicules, which may project about 2 mm. There are about 
30 polyps arranged on the margin in a sinuous line, occasionally 
with young forms a little way down on either surface. The 
contracted polyps are barrel-shaped, with distinct longitudinal 
ridges, and the densely-crowded calicos seem to differ much as to 
the depth of the indentation between them, A common height 
of calyx is 1 mm.; the expanded tentacles a,re 0*75 mm. in length 
and their tips enclose a circle about 1 mm. in diameter. There 
is a prominent oral cone and a circular mouth-aperture. 

In some polyps the tentacles are pure white; in others they 
are hacked by a chocolate-brown colour with a hint of blue. 
This colour is also seen in, the ealiees and on the raehis, especially 
on its upper region. 
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Tli© stalk is uncoloured and covered by irregular longitudinal 
ridges. There is evidence of a slight basal expansion, but tins 
may be partly due to a, contraction of the basal cumenehyma, 
through which the end of tin* axis has been thrust. There is a 
slight swelling at the top of the stalk. The central axis (almost 
1 nun. in diameter) tapers markedly for the last 4 millims., and 
ends in a twisted coil. 

The rnetaraeliidial surface shows (1) an almost ba,re streak 
about T75 mm. in breadth, with a few (seven) zooids in a single 
row towards the upper end ; (2) a deep median furrow which is 
©vagina ted as a ridge towards the base, doubtless a, post-mortem 
result; (3) fine, close-set, longitudinal stria-tions, about 12 on 
each side of the middle line; (4) scattered superficial spicules. 
The median zooids have a diameter of about 0*25 mm,, and show 
no trace of tentacles. 

The prorachidial surface has a. hare space about 2 millims, in 
diameter; it shows a deep median groove, longitudinal stria lions 
less marked titan on the other side, and a few irregularly- 
scattered spicules. The end of the prorachidial insertion of the 
pinnule is almost on a, level with the metarat*hidial insertion. 

The zooids occur on the inferior surface of the pinnules, and 
their insertion is what is termed median. Beginning with a 
cluster at the prorachidial insertion of the pinnule, they rise in a 
narrow crescent away from the base and descend gradually to the 
rnetaraeliidial insertion. They are white in colour and stand out 
like little octoradiate stars. 

This species falls into Kolliker’s second section with median 
zooid-plates and into the group PL pellucklmn. It comes nearest 
Ft. g racile , but differs from it in many features, e. <j. in having 
four main rays instead of 7-9, in having one row of marginal 
polyps instead of two, in having a very short zooid streak instead 
of a very long one (25 millims.), 

Locality. Wasin Channel, 10 fathoms, 
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EXPLANATION OF THIS PIATE8. 

Pi, AM XXVI 

Fig. 1, Tteroeides rigidwn , sp, n. 8cen Irani the iiroruehidml mh, About tint. 
size, p. 438. 

% Jdherociden rigidwn, sp. n, 8o» from the mdUnuhtdinl mb\ About nut. 
Hi7,c. p. 438. 

3. Fteraeides braehyemdon KolliW. A tough! pitmulc, allowing median wkjuU 
plate and IB calcareous rays, X 2* p. 438. 

4* VirgnUria nmlUoatgcim , sp. u* Portion of moturudiiduil surface covered 
with paly pH. X 12. p. 437, 

6, Vlrgviaria mittiwlgeina, sp. n. Portion of pruntchidud surface, with 
ramifying nutritive canals, x 12. p, 437. 


Pw« XXVII 

Fig. 1. JHenMw pMtttm, »p. & A single pinnule, showing pol™, nuiliwi 
zoom-plate, and tour rays. X 8. p. 439, 

' 2. PteroeidespwUhdlm, sp. n. Metaraehidml aspect, X 2. p. 439, 

; 1 3;' Jsefhthya zmaibarmsw, sp. n. A few polyps; : X 16. p, 421. . 

MepMfyfi arrnata, sp, n, A terminal cluster of polyps. X 14 p* 422, 

mllto u. , Note the absence' of'the hvm 
eortical Hpipte, X.20, p. 422. ® 
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Plate XXVIII. 

Fig. 1. ftpoiit/odes saitstbttmiw, sp. n. End of a branch. X 20. p. 121. 

2. ftpoujfodvs rnmlamti, sp, n. X 20. p. 121. 

it 0. IfrighteUa -varia bills, sp. n. To show variations ill colour. X 1*5. p. 441. 
Fig’, la Wriyhttdla erg t hr tea Gray. X 1*5, p. 110, 

Plate NXIX. 

Fig*. I. Lvpf,o</or(fia oohracea, sp. n. p. 131. 

2. ftekrophytiim viriilc , sp. n. Nat. size. p. 420. 

3, „ „ Group of polyps. X 8. 

•1. jS luberogorgiu kbllikeri, vai*. san'zibarewis, n. X 1*5. p. 129. 

Fig’s. 5-7. Lophnyargia vrislet Mobius. X 2. p. 432. 

Fig*. 8. ftgm podium spltwdens, sp. n. X 12. p. 401). 

1), ftympodium piuictatum May. X 2. p. 408. 

Plate XNX. 

Fig*. 1. ftiphmogoryia intermedia, sp. n. One polyp. X 14. p. 428, 

2. „ „ Four branches. X 2. 

3. Cl avnlaria premiums, sp. n. X 12. p. 407. 

4. Cl avid aria flam May. X 10. p. 402. 

6. fti/mpod i im fuse urn, sp, n. p. 408. 

(5. Cl avid aria vrtmhindi, sp. n. X 10, p, 404. 

Plate XXXL 

Fig. 1. (a) {b) (r). Oadot/orgla repens, sp. n. Nhtfrstze. p. 43(5. 

(d). „ „ Enlarged portion. X 12. 

2, ftvlvro}>hjjlwn polgdaelyhm Dana, X 3. p. 418. 

8. ftluroonap/ilhga zanzibamnsis, sp. n. Colony. Nat, size. p. 425. 

4. „ „ Portion enlarged. X 16. 

5. ftpougodcs Idikenthali, sp. n. X 16. p. 424. 

3. On Cyclopia in Osseous Fishes. 

By James F. Gemmill, M.A., M.B. 

[Received February 20, 1906.] 

(Plate XXXII *) 

I. Description; p. 443. 

II. Summary of Anatomical Details: p. 447. 

Ill, Causations p.447. 

I V. Comparison with Cyclopia in Mammals; p. 448. 


I. Description, 

Borne time ago I obtained from the Loehwinnoch Trout hatchery 
four young Trout just escaped from their egg-membranes, which 
exhibited the condition of cyclopia. 

Ah I could not find that the anatomy of this very interesting 
abnormality had previously been described in the case of any of 
the lower vertebrates, I examined the specimens carefully in the 
hope that some light might be thrown on cyclopia in the higher 
forms. 

Classification .—The condition of the central nervous system 

# For explanation of the Pate, &ee p, 44 if 
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may best be taken as the basis of classification, and my specimens 
belong to two types. The first is characterised by fusion, more or 
less complete, of the cerebral lobes (one specimen); the second by 
fusion of certain structures in the mid-brain as well as of the 
cerebral lobes, 

(A) Cyclopia with Fusion of the Cerebral .Lobes [one specimen). 

The external appearance of this specimen is illustrated by 
PL XXXIX. fig. 1. The front of the head is wedge-shaped, its 
size being reduced in the transverse and increased in the vertical 
line. The large median, eye is overarched by a, mesial frontal 
process carrying a pair of small closely approximated olfactory 
pits (fig. 2). Upper and lower jaw arches are present. The 
posterior part of the head ami the laxly are normal. 

Cranial Skeleton .—The skeleton is greatly modified in front of 
the pituitary region. The trabecula', crairil pass downwards so as 
to lie below the median eye (iig. 4), They are widely separated 
from the base of the brain and they take no part in the formation 
of an olfactory capsular cartilage. Anteriorly they articulate 
with short pakito-quadrate bars. In the normal Trout embryo at 
a corresponding stage the trabecula?, though united, still show 
evidence of their double origin. But in all my cyclopean specimens 
the trabeculae form an absolutely single piece right back to the 
pituitary space. 

A rudimentary olfactory capsule is derived from the united 
anterior ends of the supra-orbital bars. This united portion lies 
in the frontal process and is perforated by the two small olfactory 
nerves. Posteriorly the supra-orbital bars separate and pass 
along the dorso-lateral aspects of the brain to join the auditory 
cartilages, as in the normal condition. Near their place of 
separation each gives origin to an obliquus oculi superior muscle. 

The mandibular, hyoid, and palate-quad rate bars are appreciably 
shortened in accordance with the small transverse measurement 
of the mouth. 

Brain .—The cerebral lobes are slightly smaller than normal, 
and are in great part united along the inner faces. The longi¬ 
tudinal fissure penetrates for only a third of their depth its front 
at the place of origin of the olfactory nerves, while posteriorly 
close to the third ventricle the fissure in question appears simply 
as a shallow groove (fig, 3). The third ventricle and the optic 
lobe regions are well developed, pineal diverticula, optic recess, 
hypophysis, and hypoaria being present as in the normal condition. 
There is no dropsy of the central cavity of the brain or of the 
meninges. The' cranial nerves are all present and are normal, 

^ with the exception of the first two pairs, the olfactories being 
small and closely approximated, while the optic tracts unite at the 
ehiasma to form a single optic nerve. 

Ab/c.—The globe is large and has its transverse 'diameter 
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increased as also has the lens. The lens-cavity is not completely 
occupied by fibres, a space being left anteriorly which is filled by 
small round cells, Botina, choroid, cornea, vitreous humour, and 
sclerotic are well developed. The single choroidal fissure leads 
back to a largo optic nerve formed, as above stated, by the union 
of the two optic tracts (fig, 4). There are two choroidal glands, 
one on either side of the optic pore. They are supplied, as usual, 
by choroidal arteries coming from the pseudobranchs. The fol¬ 
lowing eye-muscles are present;—two superior obliques, arising 
from the snpra-orbital bars; two superior recti, arising along with 
two inferior recti from the fibrous capsule of the brain in front of 
the hypophysis; two external recti, which are normal in origin and 
are inserted into the right and left sides respectively of the eyeball. 
The inferior recti are united close to their insertion into the 
eyeball. Inferior obliqui and internal recti are absent. 


(B) Cyclopia toiih Fusion of Structures in the Mid-brain and 
of the Cerebral Lobes, 

Three of my specimens exhibit this condition, two of them 
possessing a single median eye, while the third, although showing 
the other essential features of cyclopia, has a pair of small closely- 
approximated eyes. 

I. The specimen which has a single eye resembles type A in 
general appearance, except as regards its mouth-parts. In place 
of the lower jaw there is a membranous flap on either side 
projecting downwards and forwards from below the eye. In 
place of the lower jaw arcade there is a narrow mesial process 
projecting forwards to end just between the flaps. Microscopic 
examination of the flaps shows that they contain externally a 
number of young teeth and internally a commencing membranous 
ossification. They are probably to be compared with ummited 
maxillary processes, and in this respect they resemble the horn¬ 
like structures found by Paolueei * in his cyclopean Skate. 

The mesial process above mentioned contains a much elongated 
symphysis of the lower jaw, the Meckel's bars of which diverge 
little from one another and articulate with suspensoria which a re 
si i n i 1 miy approx imate< 1. 

Skeleton .—The trabeculae cranii are represented by a, single 
exceedingly short bar projecting downwards and forwards towards 
the wall of the pharynx. Quite separate from this are the pakto- 
qnad rates, the anterior ends of which, uniting below the eye, form 
a mesial plate replacing the defective trabeculae. The supra- 
orbitals are different in the two specimens: in one they unite 
anteriorly in the frontal process, giving rise to a small olfactory 
capsule ; in the other they are short and extend no further 
forward than the middle of the fore-brain. In this latter case 

# Atfci .della Socteta Italians diSdenzo Natural i, vob xvii, 1874, 
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lv* AXmn.uy region in destitute of cartilage and there is no legmen 
*nt<r the third ventricle, In hot It specimens the suprmorbHnls 
aw d i^| down war* Is so ns to ho vent ro-lateral in the. brain. 

The auditory curtilages nn* displaced .similarly hut, to a slighter 

degree, 

Ih'ftiit'" The cerebral Johns am markedly reduced in she ami 
urn fused together, the longitudinal lissim* being almost entirely 
absent, The eeiilral cavity is slighlly enlarged and ox lands 
downwards on the outer sides ol the loh*>; fui'ilmr <4tan in i,ho 
normal condition, Tho pineal diwri.ieula am small unstulked 
pouches, The optic lobes am of considerable ?Tw and nro normal 
as regards their dorsal parts, huk internally i ho no *ui furrow of 
the* centra! mi ml is only slightly marked (Jig, d) and there is 
absence alike of tho opt,in recess, of tin* hypophysis, and of tho 
hypoaria., Optic tracts and norms am iiiwni. As in typo. A, 
tho olfactory nerves are small and closoly approximated. 

Eye, .I'lio single sum,11 deeply embedded eyeball has no choroidal 

fissure, vitreous humour, or optic nerve, Tho lens and the ret ina, 
are, however, fairly well developed and there are two choroidal 
glands. The position of the optic pore is marked inside the eye- 
ball by an interruption of the retina exhibiting a few nerve- fibres,, 
which, however, fail to pierce tho hexagonal pigment layer on tin*, 
sclerotic (tig. (>), Two external and two superior rectus muscles 
are present. The other eye-musch vs are wanting, with the exception 
of a pair of small superior obliques found in the specimen men** 
tinned as having its snpra-orbital bars extending forward into the 
frontal process. 

Mouth ,—The month-opening is represen toil by a minute canal, 
beginning at the bottom of the groove between the maxillary (laps 
and extending backwards above the symphysis of tins lower jaw. 
In..one case this canal ends blindly, in another it joins the 
pharynx. 

% The specimen which had two vsma.ll eyes closely approximat ed 
but uuunited shows the following characters; cerebral lobes 
well developed, deeply cleft anteriorly, but united posteriorly ; 
pineal diverticula small; third, ventricle almost obliterated; 
fusion of structures in the floor of the optic lobes; rudimentary 
hypophysis and hypoaria; optic, tracts and nerves absent; 
eyes small, embedded, almost touching one another, without 
* choroidal fissure, vitreous humour, or optic nerve, hut with 
well-developed lens, retina, and retinal pigment layer; superior 
obliqui, superior and external rectus present for each' eye, 

/ inferior recti and'obliqui wanting; no mouth, the upper and 
lower „ jaws being sealed together; trabeeulm crauii extremely 
short, forming a single bar projecting downwards and forwards 
'into wall of pharynx; olfactory capsules absent; supra-orbital 
, bars ending separately in front, the tip of each giving origin to an 
obliquns, octili superiorolfactory pits approximated and sitppi led 
; by,small olfactory'nerves*. ■■ 
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II. Summary of chief Anatomical Details. 

Olfactory Organs .—Olfactory nerves an<l pits, reduced in size, 
are present in all my specimens. The olfactory pits lie close 
together on the inferior aspect of the mesial frontal process. 

'Brain .—Fusion of the posterior parts of the cerebral lobes is 
found in all my specimens. 1 >y itself, as in type A, this condition 
is compatible with the presence of a well-developed cyclopean eye 
possessing vitreous humour and an optic nerve, as well as with 
the presence of pineal diverticula, hypophysis, and hypoaria, and of 
optic tracts and optic recess. 

Fusion of the basal structures in the mid-brain, as in type B, 
is associated with greater defects—viz., reduction in the .size of 
the eyeball, absence of choroidal fissure, optic nerve and optic 
tracts, and absence or rudimentary condition of hypophysis and 
hypoaria. 

"Dropsy of the central cavity of the brain is conspicuous by its 
absence. 

Eye .—As seen in type A, the eye may be remarkably well- 
developed, possessing lens, retina, vitreous humour, retinal pigment, 
and optic nerve. A double set of normal eye-museles, excepting 
only the internal recti, may be* present. Paired superior ami 
external recti are constant, while the superior obliqui and the 
inferior recti are variable. The remarkable set of conditions which 
accompanies fusion of mid-brain structures has been mentioned 
above in connection with the brain. 

Bkehton .—The trabecule cranii always appear as an absolutely 
single bar of cartilage underlying the median eye. Either they 
formed a single structure from the first, and this seems to me most 
probable, or their fusion was remarkably early and. complete. 
Olfactory capsular cartilages may be present or absent; when 
present they are developed in connection, with the anterior ends 
of the suprarorbital bars. The pala.to-quadrate, the mandibular 
and the hyoid bars tend to be shortened, in correspondence with 
the general transverse narrowing of the mouth-parts. 

III. Causation. 

My specimens are not young enough to afford direct evidence 
regarding the mode of origin of the eyelopic condition. Probably 
pressure is the causal factor in most instances. It will be remen ~ 
bored that the egg-.tnoinbra.no of the Trout is tough and strong, and 
that the cavities of the optic bulb and stalk and oven of the central 
nervous system are developed secondarily in solid masses of cells. 
It may be supposed that undue lateral pressure (from whatever 
cause arising, e. <j. partial solidify or coagulation of the yolk) might 
bring the optic buds together, and cause them to unite during 
their outgrowth , If only moderate in degree, this pressure might 
by-and-by allow a central cavity to form in the now single optic 
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bulb find stalk, Buch a central cavity would permit the develop- 
merit of the secondary optic vesicle with its choroidal fissure. The, 
choroidal fissure would enable mesenchymal cells to pass info the 
inferior of the eyeball and form a. vilivens body, and want! enable 
also niuwe-fibres growing from the retina, to escape from the eye¬ 
ball, pass along the optic stalk, and form an optic nerve and tracts 
mi tcli as are actually found in type A. The effect of moderate 
pressure on tin* brain may perhaps be recognised in the fusion of 
the posterior parts of the cerebral lobes churaeteristie of this same 
type. 

A greater amount of lateral pivssuro might load to smelt further 
degrees of fusion affecting the third ventricle and the mid brain 
as aro illustrated in type 11. In the eye it might greatly hinder 
the formation of a central cavity in the primary optic vesicle and 
stalk. This condition might prevent the formation of a choroidal 
fissure by the usual method of ventral cupping. In the absence of 
a choroidal fissure, mosenehynm could not enter behind the lens to 
form a vitreous humour, and nerve-fbros formed in the retina 
would have no exit from eyeball to stalk, and the stalk itself 
would degenerate. The condition in type l> might then bo realised, 
i. e. an eye, reduced in si/m, with choroidal fissure, vitreous humour, 
or optic nerve. 

Analogous conditions, almost certainly due to pressure, are 
sometimes seen in double Trout monstrosities. One or both of the 
twin heads may show lateral compression, the eyes and the olfactory 
pits being approximated, the mouth narrowed, and the trabecula' 
cranil ventrally displaced. In extreme eases the whole anterior 
part of the head may he atrophied, the mouth being deficient, the 
brain profoundly malformed, and eyes absent or represented only 
by a lens, 

IV. Comparison with Cyclopia in Mammals, 

1, While olfactory nerves do not seem to have been demonstrated 
in any mammalian cyclops, they are present in all my Trout speci¬ 
mens, being traceable from Urn cerebral lobes to the small olfactory 
pits on the under surface of the frontal process, if, as seems certain, 
this process represents the “ proboscis ” of a cyclopean iminimal, 
the a proboscis” can have no relation with parts of the brain 
behind, the cerebral lobes and in particular none with the 
hypophysis. 

2. Dropsy of the central cavity of the brain is not charactoristic. 
■of cyclopia in'■fishes. This maybe contrasted with the usually 
saccular condition of the cerebral lobes in cyclopean mammals. 

, 3, The relatively good development of all parts of the brain, 
particularly in type A, is remarkable. Indeed there seems to be no 
: reason why a specimen of this kind should not be able to survive 
and obtain food for itself, as in the apparently unique ease recorcM 
■ by, Paolucci ■ ■ 4; i ■ ^ 
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EXPLANATION OF PLATE XXXL 


Fig. 1. Cyclopean Trout of type A, seen from left side. 

Fig, 2. Transverse section through frontal process of the same Cyclopean 'Trout, 
showing the small approximated olfactory pits (O.) and the reduced olfactory 
capsular cartilage (C.). 

Fig, 3, Transverse sec,lion through posterior part of cerebral lobes of same, showing 
the cerebral lobes (F. />’.) intimately united along their inner surfaces, and 
the pineal body Pin, Thecentral cavity of the brain (C.F.B.) is not dropsical, 
and the cerebral lobes are almost normal in sbe. 

Fig, 4. Section passing through mid-bnim, posterior part of eye, and mouth of 
same 


O.L, Optic lobes. 
0,N, „ nerve. 

Boo, „ recess. 

JR,, sup. Rectus superior. 
R. inf, „ inferior. 
GL. Ch. Choroidal gland. 
Met, Retina. 


If. Mouth. 

T. Tongue, 

0. So. Supra-orbital cartilages. 
Tr. Or. Trabeculae cranii. 

PL qt. Pttlato-quadrate. 

Meek. Symphysis of lower jaw. 
L. Lymph space. 


Fig. 5, Section through mid-brain of embryo belonging to type B, showing obli¬ 
teration of the ventral groove which should pass down into the stalk of the 
infundibulum. 

Fig. 6 . Section through retina of eye described on page 44(1, showing failure of deve¬ 
lopment of the optic nerve and of the choroidal fissure. P<p, pigment layer 5 
Met., retina; /., a few fibres, which do not, however, pierce the sclerotic. 


4. Notes on Supernumerary Ej r es, and Local Deficiency and 
Reduplication o£ the Notochord in Trout Embryos. By 
James F. G-kmmill, M.A., M.D. 

[Received February 20,1906.] 

(Plate XXXIXX,*) 

(A) Supernumerary Eyes in Trout Emhyros (two specimens). 

The first specimen is in some respects unique in vertebrate 
teratology. My attention was directed to it by the presence of 
an interruption or cleft in the right upper jaw, producing the 
appearance of a right-sided harelip in what seemed to be, in other 
respects, a normal newly-hatched Trout embryo. On cutting serial 
sections, I found that a small additional eye lay at the bottom of 
this cleft, in the roof of the mouth, to the right side of the middle 
line, in the same transverse plane as the normal eyes. The 
additional eye is embedded in confused muscular tissue, has a 
well-developed lens, a small retina, no choroidal fissure arid no 
choroidal gland. Its optic nerve is represented by a small bundle 
of libras which sweep over the edge of the retina to join the right 
normal optic nerve (fig, 1, PI. XXXIII ). The, retina is small 
and elongated antero-posteriorly. The pigment-layer is present 
as such only in the posterior half of the retina. Anteriorly, the 

■ # For explanation of the Hate, pee p. 452. 
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EXPLANATION OF PLATE XXXIII. 

Fie*. 1. Transverse section of Load of Trout embryo with Mipenmmernry eve. 


L. Lons of supernumerary eye. 

B. Kotina „ „ 

MX). Right normal eye. 

A 7 . Bifrht optic nerve receiving films 
from retina of stiperinunerury eye. 
0. Central cavity of brain with two deep 
grooves in its floor, each of which 
leads downwards into an infun¬ 
dibulum and a hypophysis. 


TV. Trabecula 1 evanii displaced towards 
left, 

VL, PulatoMjnadrute bar on left side; 

the right bar is absent. 

Mo. Svipm-orhitsil bar. 

Jit. Anterior corner of auditory cnpMihir 
cartilage. 


Fig. 2. Horizontal section of head of Trout embryo with supernumerary eye. 

X, Lens belonging to the left(aborted) ; 0. Functional left eye. 

twin Lead. CL. Functional cerebral loins. 

CL'. Cerebral lobes belonging to ditto. | CO. Cavity of optic lobes. 

3 rrl V\ 3rd ventricle belonging to ditto. ! OX. Optic lobes. 

C. Cranial cartilages belonging to ! Ha. Auditory cartilage, 
ditto. I 


Fig, 3. Transverse section of the atrophied single bead described above. 

X. The larger lens surrounded by j L*. The smaller lnmrglass-sbaped lens, 

muscle-fibres, M. j P. Pineal body. 

C.X. Cerebral lobes. j T. Tegminal cadi luge. 

Fig. 4. Transverse section through body of Trout embryo showing* local deficiency of 

the notochord. 

Sp.e, Spinal cord. Jo. Dorsal aorta, 

N’.c* XT.c. Neural and humial arch earth CEs. (Esophagus. 

lages fused together. Me, Body-cavity. 

Divisions of'the muscle* 
masses. 


5. On Three New Forms of Butterfly of the Genus llelmnim. 
By Percy I. Lathy, F.Z.S., F.E.S. 

[Received April 10,1908.J 

(Plate XXXI V.) 

Helicokius pasitiioe Cram., nmvBsc'ENS, vnr. n. (Plato 

XXXIV. fig. 1.) 

$. Upper side. Pore wing black, with white markings as in 
typical pmithoe Oram., but the area between discal white iiiat'kiiigB 
and base chiefly fulvous. Hind wing black, with a long, narrow, 
fulvous fascia below subcostal nervure, two obscure whitish spots 
near apex. 

Under side. Pore wing similar to upper side,: but fulvous 
markings paler and discal white markings slightly tinged with 
yellow. Hind wing similar to typical pamtkoe with exception of 
following fulvous markings: a streak along, costa as above but 
slightly wider and paler, and a short, wide fascia from anal angle. 
Antennas fulvous with basal half black. 

Sal. Demerara. Coll. H. J. Adams. ! 

One example of this remarkable form was obtained. I am 
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inclined to think it may be a hybrid between II. pasithoe Oram, 
and If, vetustus Butl. 

Helicon ius nenoclea Hew., suterba, var, n. (Plate XXXIY. 

% 2 .) 

d . Upper side. Fore wing black, with large discal yellow patch 
edged with scarlet near anal angle, a subapieal scarlet patch 
inwardly edged with yellow'. Hind wing black, costal area widely 
greyish brown. 

Under side. Fore wing blackish brown, with markings as on 
upper side but yellowish white and pale pink in colour; below 
submedian nervure shining greyish brown ; a short scarlet streak 
at base of costa. Hind wing blackish brown, a yellow streak along 
basal half of costa; four basal scarlet spots, of which the upper 
two are minute. 

Ilab. Rio Colorado, Peru, 2500 ft. Coll. H. J. Adams. 

This most beautiful specimen was captured by Messrs. Watkins 
and Tomlinson in September 1903, and is, I believe, unique. 

Heliconius xenoclea Hew., confluens, var. n. (Plate 
XXXIY. fig. 3.) 

d . Upper side. Fore wing black, with the whole of the discal 
area scarlet, blind wing black, with area above costa shining 
greyish brown. 

Under side. Fore wing blackish brown, scarlet area restricted 
and replaced by pale pink; below submedian nervure shining 
greyish brown; a short scarlet streak at base of costa-. Hind 
wing blackish brown, a yellow streak along basal half of costa,, 
three scarlet spots at base, and an obscure dull red streak along 
upper part of cell. 

$ . Upper side. Fore wing similar to male. Hind wing similar 
to male, but with faint scarlet streaks in and beyond cell and 
without shining greyish-brown costal area. 

Under side. Fore wing similar to male, but pink area edged 
with pale red especially on lower margin, shining greyish-brown 
area absent. Hind wing similar to male. Yentral surface of 
abdomen greyish white in male, yellow in female. 

Hah, Fields Road, Peru, 3000 ft.; Rio Colorado, Peru, 2500 ft. 
Coll H. J. Adams. 

One example of each sex obtained; in typical xenoclea Hew. 
the patches are separated as in var. superba. 

EXPLANATION OP PLATE XXXIV. 


Fig, 1. Hetieonius pasithoSfulwscms, var. n., p. 452, 
2. „ xenoclea superba, var. it, p. 453. 
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ABSTRACT OF THE PROCEEDINGS 


OF THE 

ZOOLOGICAL SOCIETY OE LONDON* 

January 16th, 1906, 

Howard Saunders, Esq., Vice-President, in the Chair, 


The Secretary read a report on the additions that had been 
made to the Society’s Menagerie during the month of December 
1905. • 

The Secretary also exhibited a series of photographs of the 
lied Deer illustrating the growth of the antlers, which had been 
presented to the Society by Mr. Walter Winans, F.Z.S. 

Prof. E. A. Min chin*, F.Z.S., exhibited a living specimen of a 
Lemur (Galago) which he had brought home with him from 
Entebbe, Uganda. 

Dr. F. G. D. Drewitt, F.Z.S., exhibited, and made remarks 
upon, a white variety of the Common Mole, 

Mr, Oldfield Thomas, F.R.S., exhibited a skull of a Forest- 
Pig (llyloohmrus) sent by Mr. G, L. Bates from the Cameroons, 
thus confirming the report, already published, that Ilylochoerus 
occurred near the West Coast. The species, however, appeared 
to be different from IL meimrtzhagen% and was diagnosed as 
follows :■ — 

Hyloohcerus rimator, sp. n, . ; 

General characters of skull as in II. meimrtzhageni , but the 
teeth, and especially the last molars, conspicuously narrower and 
lighter, both above and below. 


* This Abstract is published by the Society at 8 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings *; but it may be obtained on the day of publication 
at the price of Sixpence, or, if desired, sent post-free for the sura of Six 
Shillings per annum, payable in advance. 



Basal length 325 nun.; last upper molar 42*3 x 17’*>; last 
lower molar 48*2 x 1G. 

IT ah, Ja River, Cam croons. 

Type. Old female skull. Collected by Mr. CL L. Bales. 

Mr. W. Stores Fox, F.Z.S., read n paper on some hones of the 
Lynx [Felix lynx) found in a limestone cavern in Calcs Bale, 
Derbyshire, This was only the third record of remains of this 
species having been met with in the British Islands, 

Mr, J, L. Bonhote, F.Z.S., coinmunieated a paper dealing with 
a collection of Mammals recently collected in Mm Malay IVnihMila, 
by Mr. 0. B. Kloss, and presented to the National Museum. 
The collection contained examples of 17 species, ahiellv Undents, 
of which two, representing well-known Bornean species, were 
described as new*. There was also a series of Mm ptr«J\ a sp(»eies 
hitherto known from one specimen only and recently described 
by the author, 

Mr. Charles S. Tomes, F.R.S., V.P.Z.S., rend a paper on the 
minute structure of the teeth of the Creodonts. The author 
stated that suggestions which .had been made as to a possible 
relationship between the Oreodonts and Mm Polyprotodonf Mar¬ 
supials had rendered it interesting to see how far the struct ure 
of their teeth either supported or tended to disprove such specu¬ 
lations. Marsupial teeth possessed in the structure of their 
enamel a well-marked peculiarity, namely, tint free penetration of 
the epiblustie enamel by tubes continuous with those of i he 
mesoblastic dentine, and it happened that recent Carnivora, the 
descendants, more or less direct, of the Oreodonts, also presented 
a disposition of the prisms of their enamel somewhat unusual 
amongst Mammalia. Teeth of Ilymtodon, Sinope Oxytnm, 
Fachjmna , Borhymm , JHdynicth, ' and Cynodicth had * been 
examined, and in none of thorn were marsupial (diameters oh 
served; on the contrary, in most of them characterisUe car¬ 
nivorous patterns wens found, so that in Oligoeem* and Koeone 
times their enamel had already attained to its full speemlisaMotis^ 

Mr. F, 35, Bfaxdaiid, read a paper entitled “Contri¬ 

butions to the Anatomy of the Ophidia/ 1 

' Dr. Jean Roux, the Curator of the Basle Museum of Natural 
History, communicated a paper containing a synopsis of the Toads 
of the genus Ne<stophnjm } with special remarks on some known 
species and description of a new species from German Bast Africa. 



The next Meeting of the Society for Scientific Business will 
bo held on Tuesday, the 6tU February, 1906, at half-past Eight 
o’clock r.M., when the following communications will be made:— 

1. Mr. E. 8. Russell. —On Trichorhiza , a new Hydroid Genus. 

2. Dr, J. W. Jenktnson, —Notes on the Histology and Phy¬ 
siology of the Placenta in Ungulata. 

3. Miss Gertrude Ricardo.—D escription of a new Fly of the 
Family Tahmidw, 

4. Mr. Harold Schwann, F.Z.S.—A List of the Mammals 
obtained by Messrs, R. B. Woosnam and R. E. Dent in Bechuana- 
laml 


The following Papers have been received :— 

1. Mr. Basiiford Dean. —Notes on the Living Specimens of 
the Australian Lung-fish (Oeratodus forsteri ) in the Zoological 
Society’s Collection, 

2. Mr. Percy I. Lathy, F.Z.S.—On Three new Forms of 
Butterfly of the Genus lleliconiics . 

3. Mr. G. F. Spur reel, —On the Angle of the Jaw. 

4. Mr. Guy A. K. Marshall, F.Z.S.—A Monograph of the 
Ooleoptera of the Genus Sciobms. 

f). Mr. L. Doncaster, F.Z.S*, and the Rev. G. H. Raynor. — 
On Breeding Experiments with Lepidoptera. 

6. Mr. W. P. Pycraft, F.Z.S.—Contributions to the Osteology 
of Birds.—Part VIII. The Tracheophone Passeres, with Remark s 
on Families allied thereto. 

7. Mr. R. Lydekker. —On a Central-African Ratel and Water- 
01 icvrotain. 


Communications intended for the Scientific Meetings of tho 
Zooiakucal Society of London should be addressed to 

P. CHALMERS MITCHELL, Secretary. 

3 Hanover Square, London, W. 

23rd January^ 1906. 
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ABSTRACT OP THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OE LONDON* 


February 6th, 1908. 

(1 A, Roijlbnger, Esq., F.R.8., Vice-President, 
in the Chair, 


Mr. Frederick Gtllett, F.Z.S., exhibited a case of mounted 
cubs of the Timber-Wolf (Gams occidentcdis) which he had 
obtained in the Province of Keewatin, Canada. He remarked 
that this wolf was scarce in that district, being seen only 
occasionally in the winter and scarcely ever in the summer. 

Dr, C. W. Andrews, F.Z.S., exhibited and made remarks upon 
some restored models of the skulls and mandibles of Mwritherium 
and P(dmommtodon . The models were prepared by Mr. F. 0. 
Barlow from the original specimens collected from the Upper and 
Middle Eocene beds of the Fay dm, Egypt, and now preserved in 
the British Museum and the Geological Museum, Cairo. 

Dr. Walter Kidd, F.Z.S., exhibited lantern-slides of sections 
of skin from the palmar and plantar surfaces of twenty-four 
species of Mammals, and the plantar surfaces of seven species of 
Birds, The functions of the papillary ridges and the papillary 
layer of the eorhmi in connection with the sense of touch were 
alluded to. 

Dr, J. W. Jenkinbon read a paper on the Histology and 
Physiology of the Placenta in the Ungulate, and made the 
following remarks . 1 

A recent examination of the histological structure of the 
placenta in the Sheep and Cow has shown: 

(1) That in the formation of the accessory cotyledons of the Cow 
the epithelium lining the cotyledonary crypts arises by 
simple modification of the uterine epithelium, 

* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the * Proceedings ’; but it may be obtained on the day of publication 
at the price of Sixpence, or, if desired, sent post-free for the sum of Six 
Shillings per annum, payable in advance. 



(2) That in tlie fully formal principal cotyledons of hot h Cmv 

and Sheep there in complete continuity of the intern with 
the extrarcotyiedonaiy uterine epithelium. 

(3) That the greenish-brown pigment so abundantly present 

in the troplmhla.st-e.elIs is a- derivative of the iwomoglohin 
of the maternal corpuseles which those eells luue iugeried, 

The pigment which contains no iron is of two kinds, one of 
which has a. definite absorption spectrum resembling closely that 
of oxy haemoglobin. In acid solution the spectrum approaches 
that of acid lurmafcoporphyrin. 

Sir Edmund Lodkr, Tit., F.Z.S., exhibited a living spe^a’men of 
a dwarf species of Onvy, probably the Halt* Marsh Oa vy (/Wb/og/s 
salinicola ), and remarked that, owing to .Burmoister (the original 
describer of the animal) being under the erroneous impression, 
that he had founded the species on young specimens and the fact 
that two distinct species occurred in the same district, some 
considerable confusion had been caused as to the stat us of t he 
different forms of JJolic/wtis, Ho [minted out that the common 
Patagonian Cavy (/A patmjoniGiis) differed from the dwarf 
J). salinicola and the larger /A matjetttmiem wmtrkoU (the two 
species found together) in having a broad dark baud above the 
white rump-patch, 

v A communication from Mr. E. H, JlusmL contained a descrip¬ 
tion of Trichorhiza , a new Hydroid genus, of which the diagnosis 
was as follows :— u Hydra,nth solitary, attached loosely by the 
hydrorhim, which was filiform and branched. Invested by 
perisarc, which formed a protective cup into which the hydmntb 
was partly retractile.” The genus had been founded for a single 
species, T. bnmnea , the type specimen of which was discovered 
clinging to the tentacles of a Corymorpha dredged in Urn (Hyde. 
Reproduction in f. hnmnm was by medusa?, TrkJmtkim 
belonged to the family Penmrithu 

Miss Gertrude Hiuaudo eonmuinieaied a, description of the 
new genus Melimomorph «, formed for tin? reception of a Horse U v 
of the Pcmgoninm division of the family Tnhmudiv, discovered 
by Gol. p, T. Bingham in Sikkim, The nmoet closely mimicked 
the Indian bee Apis dorsata L., having the flattened wide tibia? 
characteristic of the hive-bee, the general resemblance between 
the bee and the fly being very striking, 

Mr. Harold Schwann, ¥.ZB.,nml a paper on the Mammals 
collected at Knruman and Molopo in Rechuanalaiid hyMmm. it 
an .^ Bent. The specimens, numbering aliout 
UO and belonging to'26 species, were of great interest m bring 
topofcypes of several species described by Sir Andrew, Smith in his 
expedition to Knruman and the interior of South Africa. 
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A. communication from Mr. R. Lydekkek, F.R.S., contained a 
description of a new species of Bate! ( Mellwora ) from Central 
Africa, also notice of the occurrence of a new subspecies of 
Ohevroiain (/ kn'cather iim) in that district. The author proposed 
to divide the genus into three geographical races, viz. the typical 
form from the Gambia, Bates’s Ohevrotaiu from tlxe Cameroon®, 
and the present.Cotton’s Chevrotain—from the Ituri .Forest, 


Mr. II. 0. F. Spuukeia read a paper entitled “ The Articulation 
of the Vertebrate Jaw,” and made the following remarks :— 
The object of this paper is to draw attention to the existence of 
two types of mouth in Vertebrates. In one type the articulation 
is in the plane in which the teeth meet; in the other type it is 
not in the plane in which the teeth meet, but in Mammals above, 
in Reptiles below that level. This alteration in level is attained 
in Mammals by an ascending ramus of the jaw, in Reptiles by a 
long quadrate bone. The first type is best seen in carnivorous 
Mammals, It allows of a wide gape and a successive play of the 
edges of the carnassial teeth from back to front as in the blades 
of scissors, and is incompatible with lateral movements of the 
jaw. The second type admits of comparatively slight separation 
of the teeth ; it allows all the teeth to meet simultaneously; and 
in Mammals it allows of lateral movements of the jaw for tri¬ 
turating vegetable food. In the modifications of this type are 
considered the angle which the ramus forms with the dentary 
portion of the mandible, the eminentia articularis, and the 
prolongation forward of the jaws separating the incisor from 
the molar teeth. These are factors in obtaining the requisite 
movements of the jaw, especially a greater separation of the 
incisor teeth, than is required for the molars. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, the 20th February, 1906, at half-past Eight 
o’clock f,m., when the following communications will be made:— 

1. Mr, L. Doncastku, F.Z.S., and the Rev, G. H. IUynok. — 
On Breeding Experiments with Lepidoptera. 

2, Mr, W. P. P vein aft, P,Z.S,-—Contributions to the Osteology 
of Birds,— Part VIII, The Tracheophone Passeres, with Remarks 
on Families allied thereto, 

S. Messrs, Oldfield- Thomas, F.R.S., and IIakold Schwann, 
F.Z.8.— The Rudd Exploration of South Africa,—IV, List of 
Mammals obtained by Mr. 'Grant at Knysna. 

/ 4; Mr. Bashfobd Dean.—N otes on the Living Specimens of 
the Australian Lung-fish (Ceratodus forsteri) in the Zoological 
Society’s Collection* 
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■ The following Papers have been received:— 

1. Mr, Percy I. Lathy, FJ5.S.—On Three new Forms of 
Butterfly of the Genus Ileliconim . 

2. Mr, Guy A. K. Marshall, F.Z.B.—A Monograph of the 
Ooleoptera of the Genus Sciobms, 

3. Mr. 0, Tate Began, F.Z.B.—The Freshwater Fishes of the 
Island of Trinidad, based on Notes and Sketches nm,do by 
Mr. Lechmere Guppy, jun. 

4. Mr. G. A. Boulenger, F.B.S.—Fourth Contribution to the 
Ichthyology of Lake Tanganyika. Report on the Collection, 
of Fishes made by Mr. W. A. Gimnington during the Third 
Tanganyika Expedition, 1904-05. 

5. Dr. W. T. Gal-man, F.Z.S.—Zoological Results of the Third. 
Tanganyika Expedition conducted by Mr, W. A. Ouimington, 
1904-05. Report on the Mammons Crustacea. 

6. ML Edgar A. Smith, F.Z.B.—Zoological Results of the 
Third Tanganyika Expedition conducted hy Mr, "W. A. Cun- 
nington, 1904-05. Report on the Mollusea. 

7. Mr. R. Kirkpatrick, F.Z.S.—Zoological Results of the 
Third Tanganyika Expedition conducted by Mr. W. A. Cun- 
nington, 1904-05. Report on the Porifera, with Notes on 
Species from the Nile and Zambesi. 


Communications intended for the Scientific Meetings of the 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, &'emkmj* 

■ 3 Hanover Square, London, W. 

13#A February ) 1906. 
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ABSTRACT OF TUB PROCEED I NOS 
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ZOOLOGICAL SOOIBTf OF LONDON. 


February 20th, 1906, 

G. A. Bmnmxtnsu, Esq., E.U.S., Vico-Pi.widont, 
in the Choir. 


Ilio Hkouktahy mid a Report on the additions that 1 iad been 
nmde to the Menagerie during the mouth of January 1906, and 
called special attention to a Snow-Leopard (Fells nncia) presented 
by Major A. H, Hussey, an Aarrl Wolf (Protein 

cristatus), purchased, and a Salt-Marsh Oavy (Doliekoth mlmioola), 
received on deposit. 

The SisoiM'TfAiiY also read a letter from Ma/p-Gen, Sir Reginald 
Talbot, K.C.B., Governor of Victoria, giving an account of the 
supposed bleeding of a nude. An Illustration of the dam and 
foal from 4 The Australasian ’ accompanied the letter. ^ 

Mr. R. I. Pocock, the Superintendent of the (Hardens, exhibited 
a photograph of a Ring-tailed Lemur {Lemur catia) carrying its 
young on its hack, 

1 >r. A, Smith Woodwa an, F.R.H., F.E.8., exhibited a new 
drawing of the skeletal of the Triassic Ri lynehocephalian, Bfa/mko ~ 
mums art'inefM, from the Keuper Sandstone of Shropshire. He 
pointed out the differences between this ancient reptile and the 
modern Spheuadum. especially noting the great expansion of its 
coracoids and isohia, and the probably diminutive me of its 
sternum. He inferred from the everted rims of the upwardly- 
turned orbits, and from the sigmoidal bend of the femur, that 
Mhynchmcmnm was to a great degree aquatic in habit. 


* Tilts Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. _ It will 
he issued, free of extra charge, to all .Fellows who subscribe to the Publications, 
along with the 4 Proceedings’; but it may be obtained on the day of publication 
'atHw price, of Sixpence, or, if desired, rent post free for the sum of <6Ar 
annum, payable in advance. , - A '.y.' 
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Mr. L. Doncaster, M.A., E.E.B., ami the Ilev. G. H. Raynor, 
M.A., communicated a paper on Bleeding Experiments tiny had 
made with Lejiidoptera. 

The species used were Angcrotiap'umrw and its var. wrditUa, 
and Abraxas gross ulariata and its var. laeticolor . 

Jn A. pmnaria the handing of tint var. sordiata was dominant 
over its absence in the type, hut the specklingcharacteristic of the 
type appeared in the hetmmygot.e, so that the latter was both 
banded and speckled. The characters appeared to segregate in 
the typical Mendel inn manner, hut in several families there was 
an excess of prunarta, over sordiata. in A. grtmnlariaia the 
var. laeticolor was a Mendolian recessive, hut was normally found 
only in the female. By pairing a heterozygous male with a 
laeticolor female, laeticolor males and females wore obtained. 
Laeticolor male x female gave only laeticolor ; laeticolor males 
by heterozygote females had given all males of the type, all females 
laeticolor, 

Several typical families of eaeh species were exhibited. 

Mr. W. P. Pv craft, E.Z.8., read a paperon the “ Traeheophono 
Passeres,” which lie described as a, group differing from all the 
remaining Passercs in the formation of the syrinx, winch was 
tracheal—instead of tmclieo-bronchial— and peculiar among 
syringes of 13ve tracheal type in the development of a cartila¬ 
ginous pillar for the insertion of the intrinsic muscles. The 
group was divisible into three sections: (a) having holorhituil 
nares and a single-notched sternum, ( b) with scltizorliinal mires 
and a single-notched sternum, and (c) with holorhinal nares and a 
doubly-notched sternum. 

Ke proposed to make the Tracheophone Passeres one of four 
great divisions of the Passerine stern. The'most primitive of the 
divisions would contain the Euryhemidw, Ootingidie, and Phils- 
pitta. The second would he represented by the Tvaeheophomr, 
the third by the Tyrannidro and Pittid&s and the fourth by the 
rest of the Pas seizes, 

„ A P a P er \y Messrs, Owmw Thomas, F.R.S., and .LIaroho 
Schwann, F.Z.S., was read, giving an account of a. collection of 
Mammals made by Mr..O. H. B. Grant at Khysna, and presented 
to the National Museum by Mr. 0. I), Iiudd. The collection 
consisted of about 150 specimens, belonging to 51 species or 
subspecies, of which the most noticeable was Mrs. Rudd’s Golden 
Mole {Amhlysomm cornYu), the description of which had already 
been kid before the Society, 

A new,.generic name, JVototragus, was applied to the Gryshok, 
winch differed from the other' members of liaphimrm by its 
possession of supplementary hoofs, 

A'zcommun'ication^forn Prof. , Bash fond Dean contained an: 
account of the habits of the Australian Lung-fish (Ceraiodm 
forsteri) as observed by him in the Society’s Menagerie. 
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The next Mooting of the Society for Scientific Business will 
1)0 hold on Tuesday, the 6th March, 1906, at half-past Eight 
o clock p.m., when the following coniuumications will he made:— 

1. Mr, G, A. Boulengkr, F.R.S.—Fourth Contribution to 
the Ichthyology of Lake Tanganyika. Report on the Collection 
of Fishes made by Mr. W. A. Ommington during the Third 
Tanganyika Expedition, 1904 05. 

2. i >r. W. T. Calman, F.Z.S.—Zoological Results of the Third 
Tanganyika Expedition conducted by Mr. W, A. Cumiington, 
1904 05. Report on the Mammons Crustacea. 

5, Mr. Edgar A, Smith, F.Z.S.—Zoological Results of the 
Third Tanganyika Expedition conducted by Mr. W. A. Cun- 
nington, 1904-05, Report on the Mollusca. 

4. Mr, R. Kirkpatrick, F.Z.S.—Zoological Results of the 
Third Tanganyika Expedition conducted by Mr. 'W. A. Cun- 
nington, 1904—05. Report on the Porifera, with Notes on 
Species from the Nile and Zambesi. 

5. Mr. F. E. Bkddard, F.R.S.—Zoological Results of the 
Third Tanganyika Expedition conducted by Mr. W. A. Cun- 
nington, 1904-05, Report on the Oligochsota. 


9.1 io following Papers have been received:— 

1. Mr. Percy I. Lathy, F.Z.S.—On Three new Forms of 
Butterfly of the Genus llellconius . 

2. Mr. Guy A. K. Marshall, F.Z.S.—A Monograph of the 
Coleoptera of the Genus Sciobms. 

3. Mr. C. Tate Regan, F.Z.S.—The Freshwater Fishes of the 
Island of Trinidad, 'based on the Collection, and Notes and 
Sketches, made by Mr, Lechmere Guppy, jun. 

4. Prof. J. Arthur Thomson and Mr. W, D. Henderson.— The 
Marine Fauna, of Zanzibar and British East Africa from Collections 
made by Cyril Crossland in the Years 1901-02. Alcyonaria. 

5. Dr, J, F. Gem mill.— Cyclopia in Osseous Fishes. 

6. Dr. J, F. Gemmill. —Notes on Supernumerary Eyes, Local 
Deficiency and Reduplication of the Notochord in Trout Embryos, 


Communications intended for the Scientific Meetings of the, 
Zoological Society of London should be addressed to 

P. CHALMERS MITCHELL, 'Secretary. 

3HanoverSquare,London,W.;': 

mh Felmary r im. 
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ABSTRACT OF THE PROCEEDINGS 


OK TilK 


ZOOLOGICAL SOCIETY OF LONDON* 


March 6th, 1908 . 


Charles S. Tomes, Esq., P.R.8., Vice-President, 
in the Chair, 


Mr, CL A, Boulenuer, F.R.S., V.P.Z.8., exhibited a specimen 
of Ran a goliath , obtained by Mr. G, L, Bates at Efnlen in South 
Cameroon* This frog measured 10 inches from snout to vent and 
was much larger than any frog hitherto known. 

'Mr. It. SuBLPoitf), M.A., read a note on “Hying” 

snakes, and made the following remarks:—The power of “ flying” 
has been recorded by natives to be possessed by three species of 
snakes in Borneo, viz. (Jhrysopelm arnata , 0. chrysochlora (OpLs- 
fchoglypha), and JJmdropkh pictus (Aglypha). All three species 
have the ventral scales with a suture or hinge-line on each side; 
by means of a muscular contraction these scales can be drawn 
inwards, so that the whole ventral surface of the snake becomes 
quite concave and the snake itself maybe compared to a rod of 
bamboo bisected longitudinally. By experiments on C. ornata it 
was seen that the snake when falling from a height descended 
not in writhing coils, but with the body held stiff and rigid, and 
tha t the lino of the fall was at an angle to a straight line from the 
point of departure to tho ground, It is highly probable that 
the concave ventral surface of the snake helps to buoy it up 
in its fall; it can readily be shown that a longitudinally bisected 
rod of bamboo falls more slowly than an undivided rod of equal 

weight. ■ 


* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on tho Tuesday following the date of Meeting to which it refers. It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘Proceedings*; bnfcltmay be obtained on the day of publication 
at the price, of Sixpence, or, if desired, sent post-free for the sum of 
AS^i/Z/wys per annum, payable in advance. 
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A. series of Reports on the Zoological Results of the Third 
Tanganyika Expedition conducted bv Mr. W, A. (hmnmgton in 
] 1)04-05, was rood. 

The Report no the Fishes washy Mr. (h A. Roru’xuF.ie F. U.S., 
wlio stated that the colled ion consisted of 200 specimens referable 
to 84 species, 28 of winch worn, new. 

Of Crustacea, reported upon by Dr. W. T. Damian, in addition 
l.o tlie two species n.lj*e:uly known from Lake Tanganyika, no 
fewer than ten specimens of new species belonging to (lie 
family Atvhhe, ineluding the representatives of two new gcueia, 
were obtained. From Lakes Nyasa, and Victoria, Nyanza only a, 
single species was got, the widely-distributed (Utridhm Hihdicn> 
( 0 . tnjckU). The absence of Ibis common, species from the 
gatherings made in Tanganyika emphasised Iho isolated character 
of the Marram u fauna, of that lake. All the species found in 
Tanganyika, and all but one of the genet n were peculiar to the lake. 
There was no ground for regarding the Mnerma, of Tanganyika as 
having any specially “ marine ” altinities. The other members of 
the groups to which they belonged, iho genus Paltmuw- and the 
family Atyicke, wxwecdiametxnlsti rally and all but exclusively fresh- 
water animals. 

The collection of Mollusca, reported upon by Mr. Ena An A, 
Smith, contained examples, of 22 specie^, one of which was 

new. 

Mr. R. Kirkpatrick reported on the Freshwater Hpongos 
obtained from Lakes Victoria Nyansai, Tanganyika, and Nyasa, 
The collection comprised eleven specimens representing the 
species, one from Tanganyika, being now to science, two others 
from Tanganyika (Sport tjilki monrei Evans and S. Imtytntplktv 
Evans) having already been recorded from that locality. Small 
specimens of a fourth species, viz, Spoitt/dla wrier i Bower hank, 
were obtained from the Victoria. ’Nyanr.tr, ami a fairly huge 
specimen of a fifth, viz, SpoupiMa himiata Weltucr, was collected 
in a swamp bordering Lake. Nyasa. 

Included in Mr, Kirkpatricks* report were descriptions of two 
new species and a now variety of Freshwater Sponges, bused on 
material obtained from the White Nile. 

. The Oligocluete Worms were reported upon by Mr; F, E. 
Bkddard, F.R.S, They comprised examples of four new species. 

Mr, It. T. GtiKTiUiR exhibited and made remarks on the 
Medusa* of the genus Limnomida obtained during the Expe¬ 
dition, * , 
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The next Meeting of the Society for Scientific Business will 
be hold on Tuesday, the 20th March, 1000, at half-past Eight 
o’clock when the following eoinnumieations will ho made :— 

1. Mr. (1 A. Iv. M Arshaee, F.Z.S.—A. Monograph of the 
Colooptem of the (hams AWoW/w. 

2. Dr. I S \m (Lvnow, F.R.K. A Contribution to the Study of 
Evolution based upon the Mexican Species of Cneniidophoms. 

I>. Mr. Percy J. .Lathy, F.X.S.— Oil Three new Forms of 
Butterlly of the (leans JlelieoHuts. 


The following Papers have been received :— 

1 . Mr. 0. Tatis Ran an, F.Z.8.—The Freshwater Fishes of the 
Island of Trinidad, based on the Collection, and Notes and 
Sketches, made by Mr. Lech more Guppy, pun 

2. Prof. J. Arthur Thomson and Mr. W. I). Henderson. —The 
M arino Fauna of Zanzibar and British East Africa from Collections 
made by Cyril Crossland in the Years 1901-2. Alcyonaria. 

b. Dr. J. F. Geminuel.™ Cyclopia in Osseous Fishes. 

4. Dr. »T. F. Gem mile.- - Notes on Supernumerary Eyes, Local 
Deficiency and Reduplication of the Notochord in Trout Embryos, 


Communications intended for the Scientific Meetings of the 
Zooeogiual Society or London should be addressed to 

P. CHALMERS MITCHELL, Secretary, 

1) Hanover Square, London, W. 

1 M March, 1900. 
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ABSTRACT OF THE PROCEEDINGS 

Of TILE 

ZOOLOGICAL SOCIETY OF LONDON* 

March 30th, 1906. 

Dr, Hunky Wooj>\vaui>, F.R.S., View-President., 
in the Chair, 


The Secretary road a report on the additions that had been 
made to the Society’s Menagerie during the month of February 

ukw. 

The Secretary exhibited a paper cutting representing the 
print of the fore foot of a large wild Indian Elephant, which 
had been taken from an impression left in the soil, by Mr. 0. A, 
Sh erring, Deputy Commissioner at Almora, India. The circum¬ 
ference of the print was GG inches. 

The Secretary also exhibited, on behalf of Mr. John Bowes, 
F.Z.S,, a tooth of the Mammoth from the sand in the estuary of 
the East Swale, about three miles west of Herne Bay, 

Mr. Oldfield Thomas, F.E.S., F.Z.S., exhibited a Brown Bear 
from the Shan States, which appeared to represent a new form 
of the A, arctos group. It was diagnosed as follows:— 

IJllSUS AKCJTOS SBANORUM, Sllbsp, XU 

Most nearly allied to IL cu yesoensis Lyd., but smaller and with 
much shorter, broader teeth. 

Basal length of skull 205 mm,; last upper premolar 17x 15. 

if ah, Shan States. 

Type* Male. B.M. No. 6.S.16J, Received in exchange from 
the Calcutta M useum, to whom it had been presented by the late 
Mr. Rutledge. 1 

* This Abstract is published by the Society at 3 Hanover Square, London, 
W., on the Tuesday following the date of Meeting to which it refers. ^ It will 
be issued, free of extra charge, to all Fellows who subscribe to the Publications, 
along with the ‘ Proceedings'; but it may be obtained on the day of publication 
at' fchet ptieo of or, if desired, sent post-free for the sum of Six 

Mailings per annum, payable ih .advance. ; 11 
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Mr. E. E. Holding exhibited, and made some remarks on, 
specimens illustrating anomalies and variations iu the teeth of,* 
animals. 

Dr. Walt tut TvtM), F.ZX, exhibited, and made remarks upon, 
a. second s«‘ries of lantorn-slides of sections of* tim skin from the 
palmar and plantar suri'ams of Mammals. 

Dr. 0. 0. Seltomann, the Society’s Pathologist, road a- pa pot* 
which contained, in taint la tod form, the causes of deaths that 
had occurred amongst the mammals and birds in the Menagerie 
during the year 15)05. 

A communication from Mr. Dev A. K. Marshall, F.ZX, 
contained descriptions of the species of the Coleopterous genus 
tfeiohim, The genus comprised 41 species, of which 2*2 were 
described as now by Mr. Marshall. 

Dr. Hans Gadow, F.RX, F.ZX, read a paper entitled u A 
Contribution to the Study of Evolution based upon tlm Mexican 
Species of Cmmidopharm ,” The main object of the paper was to 
trace the correlation of certain variations exhibited by the lizards 
of this genus, and the environmental, bionomte conditions. To do 
this a revision of the numerous species of the genus had been 
necessary, most of the ample material for which had boon collected 
by the author himself. Especial attention had to he paid to an 
exhaustive study of the surprisingly great variability of certain 
characters, in particular the changes of the colour pa,ttern and 
the scutellation of the collar and of the limbs. The distribution 
of the many races, into width some of the. species seemed to have 
recently ditlerentiated themselves, was likewise followed up in 
detail. 


The next Mooting of the Society for Scion tilie Business will 
ho held on Tuesday, the ,1,0th April, UKK>, at half past Eight 
o’clock iMvi,, when the following communications will he made: 

1. Mr, 0. Tate Elm an, F.ZX - The Freshwater Fishes of the 
Island of Trinidad, based on the Collection, and Notes and 
Sketches, made by Mr. Lecbmere (loppy, juu, 

2. Prof. J. ArtTmm Thomson and Mr.W, I>. IIrnduuson. The 

Marine Fauna of Zanzibar and British East Africa from Codec 
turns made by Cyril Orossland in the Years 1.901.2. Alcycmaria. 

3. Dr. J. F, Gemmill. ~ - Cyclopia in Osseous Fishes. 

4. Dr, J. F, G emmill.—N otes qu Supernumerary Eyes, Local 
Deficiency and Reduplication of the Notochord in Trout Embryos, 
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The following Pnjiers have been received - 

1. Mr. Ohofikho Thomas, ICR.K. On Mammals collected in 
South-west. Australia for Mr. \V. E, Ralston, 

2, Mr, F. E. Bnmuitn, F.U.S. ■■■ Contributions to the Know¬ 
ledge of I,ho Vascular and Respiratory Systems in the Ophidiu, 
and to Mu* Anatomy of tin* Cenera. Boa and i-ovalkm. 

d, Mr, J, N'. s fwmnirsv- Zoological Idas nits of the Third. 
Tanganyika, Expedition conducted by Mr, 'W, A, Ommington, 
1904 Th. Xtrport. on tln». fli/tb'aefmidw. 


Oommunictations intended for the (Scientific Meetings of the 
^oonouicjAL Socam of London should be addressed, to 

P. CHALMERS MITCHELL, Secretary. 

3 11 a nov mi Sq (fa U K, London, W. 

21 lb March, 1906. 
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A1WTUAGT OF THE PROCEEDINGS 

OF T1IK 

ZOOLOGICAL SOCIETY OF LONDON* 

April 10th, 1906. 


Herbert Druce, Esq., F.L.S., Tice-President, in the Chair. 


Mr. If* E. Beddard, F.R.S., exhibited a partially dissected 
specimen of the Seineoid Lizard, Tmch/mimis rugosw, to show 
the existence in that species of abdominal ribs. 

Mr. R. I. Pocook, F.Z.S., exhibited the skull of a Horse 
showing pre-orbital pits. 

Mr. 0. Tate Regan, B.A., F.Z.S., read a paper dealing with 
the Freshwater Fishes of the Island of Trinidad, chiefly based on a 
collection made by Mr. Lechmere Guppy, Jun., and presented by 
him to the British Museum. The collection was accompanied by 
natural history notes and by a series of beautifully executed 
water-colour drawings. Forty species of Freshwater Fishes were 
now known from the island; these were enumerated in the paper 
and four of them described as new to science. 

The Secretary read a communication from Prof, J. Arthur 
Thomson and Mr. W. 0. Henderson, which contained an account 
of the collection of Aleyonarians made by Mr. Cyril Grassland at 
Zanzibar in 1901 -02. Specimens of sixty-five species or varieties 
worn contained in the collection, of which twenty-seven were 
described as new, 

A paper from I)r, J. F. Gem mill treated of Cyclopia in Osseous 
Fishes, as observed by him in several advanced Trout embryos. 
A, detailed account of the anatomy of the specimens' was given and 
a comparison made with. Cyclopia in Mammals. The author’s; 
views'were also put forward regarding the mode of origin of this 
'condition in Fishes.' 


1 * This Abstract is,published % ihr Society at 8 Hanover Square, London, 
the Tuesday following tile, date of '.'Meeting to winch it refers. It will 
lie issued, free of extra charge, to all Follows who subscribe to f he Pul i ’turns 
along with the ♦ Proceeding*’; butitma^ bss-otened/on the. day'of publication 
nt the price of .Bixpmoe, op,'J f Aaidfod,'"sent pq^-fr&efor: the- sum" of: 
tih if ting* pep anmun, p&yabjw'hi 





A second paper by Dr, (RiMmim cmthiincd descrijif Ions of cases 
of svipernmuemry eyes, and local deficiency and rcduplicatum of 
the notochord, in Trout embryos, 

A communication from Mi*, Percy 1. Lathy, roiihiiucd 

descriptions of throe now varieties of Huttoiilios of the gvtms 
Helicon ins. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, tdie 1st May, liKMl, at half past Right o clock 
P.M., when ttie following communications will bo made : 

1. The Hon, Walter Rothschild, M.P., IhXX •Additionni 
Notes on Anthropoid Apes, with exhibition of specimens. 

2, Mr. Old field Thomas, If. R.8., F.XX On Mammals col¬ 
lected in South-west Australia by Mr. W, K. Ralston, 

8. Mr. H, J. Elwes, F.R.8., F.ZX,and Sir Ui-joituE ILumsox, 
Bti., F.Z.S. - On the Lepidoptera (tolloefod during the recent; 
Expedition to Tibet, 


/ 

The following Papers have been received if- 


lr ? 
/ V' 


1. Mt. F. E. Beddard, F.R.S..Contributions to the Know 

ledge of the Vascular and Respiratory Systems in the Oplddiit, 
and to the Anatomy of the Genera Boa and C'omUiw. 


2. Mr. J. N. Halbert.— Zoological Results of the Third 
Tanganyika Expedition conducted bv Mr. W. A. Uimnington, 
1904-05. Report on the Hyd/rachuida'. 

3. Mr. Oldfield Thomas, F.R.S. - On Mammals from Northern 
Australia presented to the National Museum by Sir William 
Ingram and the Hon. John Forrest. 


4. Prof, W. B. Beniiam, and Mr. W. J. DunmAii,- .On 

the Skull of a young Specimon of the Riblxm Fish (Jtegukem). 

- 5, Mr. Alwin K. Haagnjsr, F.Z.S.—A .List of the Mammals of 
Moddertontem, Transvaal, with Notes on tlmir Habits. 


Communications intended for the Scientific Meetings of the 
Zoological Society of LpNiiost should tei arid,-eased to 


p. CHALMERS MITCHELL, herniary. 

J Hanover Square, London,..W* 

17 th April, 190 ( 5 , j 

' ' 1 ' : ' ■■ ■' 
^ .... ' A. L . 
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